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scadcer, his sücceMor. reipiífidEíd wiih ^qual enthus^^m. 

Hie Origafnl Ceni-Ér Qf.M^eríca, [ocated in New 
TDrk Cky, provides ^ íiaveh "for paperfoiders young and 
ol-d. Three of its membcrí, AÜce Gra;^, Lillian Oppen- 
heim^f:, and Mkhafíi Shaíl, watched me^ g row up ^nd 
nurxtired my deiíe:lopment m -a folder. Fellovv folders 
•Iteben Lang> Jolin Hontrotl, and Stepinin Weiss have 
continued cq offer CQrkStrijclive criticism of my des^gns 
Zñú drawbrh£$. 

Düiring my vj&it tojrspan, m^ny íold^rts tjpened their 
homgs to mE and taík^d candadly about the^r lives am) 
■-vork. i am gratíful co Kunihikp: Káíshai:^ Siafeijro Kas^. 
Toji'Qíkl <awal Jun M-a^kawa, Eijl Ngfcaínijf^ Dokuotíf 
Nakano. Toshle TafeaJiarfia, aod Akira Yoshizawa. Mns. 
Takahama doLíbl^d as an invalbabJs guide and Incer- 
preter. 

I Qwe tíi immeísüratjí! debt, ÍHJth inielleciüal md 
períOfiaL co Aíbert Alcalay, Gunth^r Gerzso. Owen 
&ng&rich, Stepbc-ñ Jay Gould, Walter Gruen. ÉrwÍFi 
Hliebert, Shinya Inoijé, SxaFÜsíaw' Lem, MasaíwrD Mon, 
^Cyril St5#>ley SmFEh. and Pecer 5t!S¥ens. I ttm parcicijlarly 
indebted to Arthur Lo^b and Ehe membÉns of ihe De^ 
s^gn Scaencfl SEudio at Harvard Universitjí. Over the 
years, these artisií^ archltects, mathematiCFanj. scien- 
■t|5C.,.^d wrlters Ha^ shared wich thcjr curbsity 



abQut rKÉiiítire arid the creattví! proces.s. Thcy arg 



tors &i 



Amy Anderspn and Ar^n Katla tayght m itíat bein^ 
paEsrqnaFe atowt drawing. a.nd dcjign is reallj^ the samg 
thing as enjüying yoy^nelf íftimensílyr ThU p^rttaps ihe 
mosc vaJuabk le^íon f cou3d pass along tü a prospeciive 
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FOREWORD 



lt]t h inje that play \$ tbe honini and nthearsing of sWtis 
and stniT:egiíy thai: maj? 5ome Eime become usefui for 
surtfivíii, ühen \.h^ t^rm recretitrún shoüid pr&babij/ be 
r&pSacei!l by premaíifj^. When íUidenU eome to me, 
unsüre of flmdin¡ a topic for tiwir ihesis, I tend ijp 3ík 
cherri what they enfoyed wherr they were sínafi: Usuaiiy 
gúing bacís thesfi basic sl<iiis wiii bring iq mind a 
suiCiLbFe chesis copjc 

Pgter Engel never was on£ -of thús« $Egcl€ni$ at ^ ioss 
for things to do- thi5 took, osEensibiy on papífíotdl- 
Jl^fc jndicaits, hns casces jre braad v^ned. ar^d the 
tonnections bÉiween crigamip &ccchoven's Stventch 
Symphony, Afícé lrT WííJideríond aré crystal cjear íq 
Nnn. P&cer fiftds recr&aiion in his w-ork, ai>d wíhrk in hi-s 
rccfcaTcion.. k is hard co la^ wheiíier ^ivhac gives h-im the 
greiiEesE iatisfaction is the im^e he desjgns by füid¡n| 
paper or nither the paiterni •cr^^ted by the fdds, and 
diípiaj'éd vvhen theorlgami figüre is once agaln unfpided 
imo the square from whenc-e ic came. 

The procesí q( trefliEang a compiex patteni and the 
rich vartety thin may be obtaimed from & sfrijLfence ef 
vi^ry jim-pSe operations are cIqsé to- ihe sprritijai ^nd tírí 
m-oiecuhr basis qÍ Hfe. ic is chcrefore smail wDíider chat 
ihe art of on^ami would have appeat&d to Leonardo da 
VinCi 5$ weJJ as to L'ewts Carroli, co name bu-t a f£:Víí 
predecessors Peter rífers lo. 



Peter asks whether civ& resyit of a npuiecl imear 
seqyence sF e.&5ení!aiix íwnary decisFOnE, wbich is thÉre- 
fore encirelsr- prediduble and af a finite, enLfrr^rifeíe 
Qf pauerns. can be consld&rÉd art. He himscif par- 
tíaliy answ&rs this <tuestioñ when he teils us that tMe 
origami fi|ure íoid-cd put of a sin|ic sheet is at onciO 
more pieíisini and more chailengir^ lo the designer chtan 
a cotfTspoíiiCe rriiHfe from SÉverai sheí^is. The awarenéss 
ihat a íequence of ey«nt$ myst be capabie di bsin^ 
nocatcd rather than being encireiy imprüvisatpfy im- 
po^s a consEderabie conscrainc on artist^, be (5)he pap- 
erfoider, cbDcreCigraphEr . Qr couiposer. Ti^ natjre of 
^is notation 'and the snbtÍHgties of detaíi it permics boih 
determíne and ar^ decermined by the st^ie úf che cofn- 
píJ5Ítion. The Ingenuity with which chfe creator responds 
to tlie styiistsc constraints gives the creation íls anlsEic 
vali/e. 

The reader wíi) find enjoyment .on nmiy iev&is i^ this 
bpok. I ts sLibj Ecf is recreationaii but ií ma)í as ^eH prove 
to be precreationai: SkiJk deveioped chi'oijgh paperfo^d- 
ing wiJE provc usGÍui in compycer progmmmirs| and mo- 
ieeuiaí" bloiog^, Howev&r. ftgajrdiess of uiterlpr mPLi'iifeíS 
induced by ouir acbievernent-ontnted cuiture» ths 
rcader wiil find peáce and ¡o¡^ in Peter Et^ei's pattem^ 
and sn the ruminations ífcftd insights that hÉ preients 
aiongside them- 

Arthur L Lpeb. 
Harv^nd Univeraity 
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CROSSING THE DIVrDE 



fen 1936^ the DuKh anisc M. C Escher vhk^ú tím Al- 
himbrgi. the fourTeervch-cencury H&orfsh palacc in 
soüth&rn ípain. and ^iíperi^nced ;i reveLicsan, Untll ihat 
t¡me, Escher, who li^edfrom IS96 lís i972. had directed 
his ga.ze towdrd the natural wQfld.. His wor k had 
sí;t^d pürcraits^ plant ^nd fgürg $tudi^. r^nder- 
ings of lialian hill lowns and che Medicerraneancoastlüne. 
An extraordinarjí eriftsrrian who worked primanljf rn 
wood[!ütcirg and llthíogmphi^. E^^ili^er hdd palnstakingly 
siudied natural form and explored techniques for trani- 
fornning three-dimensicina! objects inta two-dhmeñ&ipnal 
|r^phi€ desagns. He iiad nac y^i devised die tile pau&rns,, 
lÉdmecric solids., impossibfe structjures,, and opticdl illu- 
íÉons for whsch he woLÉÍd bHg-come raFrhgus. 

Eschér's trip tp the Alhambra |avG new direction co 
hi5 wí>rk. The walk afiít floors of the palace are de-co- 
r3E.ed widi eoloff u.! and intricateJjf carved téssíllarionSr 
patcerns of tífes cip^ble OÍ c&^ering an enilr e surface 
mthmt leaving spa¿c between them. Escher fiHed 
skecqhboük afier íketchfaook wiíh peincil drawings rt- 
producíng the pattemí anid "'analyrprvg ihc'\r geometry. 
Excited by his disccivery. Két wroie, j^ears tacer; 

Wtíat a piC^ ic was íMí Isiam forbade che níakin| cf "iiri- 
aees." In iheif cGssGfelatÍons iJncjí resificKd chemsclvea co 
íígijnEB wiih iiíítracificí gecwTiEtrical shafiei. So ^ P 
kfíí&yv, no 5inglff Moorish aiiEÍsi ever made sa b^ld (or 
ma^bc ihc Ide:^ fvewer dawnad him) oS W use concrGte 
rtco^riÍMble rsgures suíh tü birds. fislii. rEptiÍEs, and ^umaii 
bei-n^ as cSc^ieníS of iheir cesscllationS-. Tlien I finrf íHjs 
rtssir-icsicn all' the morc unit-c.epcjb|e tecause . .K is prE- 
ciseí^ chiis írostríip of cíiw[fe bEtwe.en atísiract and con- 
creie reprBsen.taííons, becwe^n "fntfce" and "ipeakin:|" 
figums, viXKh h^ús, cü ihe hcari *í whaí íastinaces me 
aJbove ail in thc re^ular divÍEÍon af lIic p^n^- [^f iitafiCi.] 

When Escher sectíed m Holland in 1941. ihe experi- 
eítcc of the Alh^mbra fenvained wlth him. After a de- 
cade of travehng <n so^therfk Europe. his recurn tci dic 
cotd. sp^re lajidifiCápG of his n^tivíí: councry Ertg|ered 9 
tum away frofn th¿ nat-ural worPd toward a morc per- 
sortal, inner world of geofnetric form, In 1917 Escher's 
art htgan to bridge both worlda, He wresded with the 
dksparitjf b&tw&en an pbj&ct and its image, creaiing 
works tHftt revGSLÍ the iHü53Dn of représeniacion — the 
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M. t ÍKhcr. rtííiJÍfr.^ ÍMfiVü/i of fíit Pfflr^f J. PÍ*^* 
Thc Jítf liJíí' OJi'H^^ titífl Plonc, itifl. 





■ CHOSSñ^G rHE DIVLDÉ 



riie haíids chat stEm drav^ chemsetvca. Ehe ^aicrthít 
flows upbiJl In sppnríint pcrpeEua! moiíofi. The Lheme 
te whíqh he rÉEurriretí mME offcen — ^Uhe one he caNed 
'"ihe nche&c Sóurcs of líispíraticm I have .ever sírtick"— 
vraí ilié deprcchon of thnec-dímensionar ofef&cK emerg- 
ini| by a prQCéi^ meiamorph&sis frDm (wo-dtifnen- 
^rüngi tesseflátions. Dissacisíj^d Wích ihe Mcori' reíysal 
ta r^nííer ihe niíMral würld, he devoCEd che rcm^inder 
qF hrí iife tD croMtng tUé divde. 

EKher's epip^ajiy the Alhambrí his help&d me w 
undersiand my owrs fecmuclon with ori|ami. The joy üf 
"crosámg th^ <Jrtfrd&" is so simplí and 'c^tldhke chit ic 
muíiE be an impürtaní eompQnent oí human experienc&. 
We deíígíit ifi éíidowiríg pstterris with meafijng, ílnding 
faces in che cfouds and figures in. tfie creís. When wc 
gííirKe Ltp üt the night ^k^, wé cannoi fiíílp bui |lv& 
sigrtificsnce co £únítelJaiiün£ chac are no more thiLn 
chsmce configuntCicwis of scarí in space, 

To f&ld a piece oí paper inco obfecE b co tra/isfcrm 
a. mtJie, geometrjc stiape rntú a recciinpiabfe f5gi>rc. 
From the blank ^qijare emerges a chaotií patctrn pf 
ftngíes and edges, a pactern we imbLí^ waih ürder and 
mcíming— chls flap nesembl&É the head, tbat Hap 
dhé bodji^— untJI ewentiiali)^. by stow, awkw^rd" sEeps, che 
living crí!atLjnE! emergÉÉ, h J& impotsible c<j idencjf)^ che 
momeni dtf meCümorphü^ij. for the tfinsforíriacion 
tííkM placB wichin our own mjnds. 

Ci-ossini thé dívide is a ípirTtuaf jcl At its mosc ab- 
5tracc, FüJdír^ an ohgami animai repipcates both the 
|fosívcb cíf che ánim^l from fertiÍFied egg w adult (íhe 
earljf, synrírneiricaí ÍQfds paraJPBlmg che hi|hr^ mechanicaf 
process af mitosis} and che ofigJñ of hf^ i^ePf. ffi zhe 
pap^r, ^ ín xhe pnmordial ccismíi: í.Qup, di.ac35 yÜBJds to 
CM-d"erp formíessness co forfrt, darkness to light. VVficn 
Escher reílected oni che ongin of hiíi casseílacions, che 
fieutrcil gray badkgrgynd ffüm vwhich the bfack-and- 
whiite figurÉs emerge, he félt Eranscendeñt 

i cqJlsFdef cht ííndEiÉf iTirhate, misc^ ^r^y pferit a mean? 
crf exprEising siasic peacG.. of rendériing chc absGflM of 
CimG and che íbwncc of dimeíiiion chac preceded Jííe íikí 
chaít wílí folío* ít is a íonmleíi élcmenc iniü wl»ich aJI 
coíiErascí ^ilS tfissolvc a^-írni "aíter tÍEath."" 

Let: Ls btfgin, chen. like Esíher, with the formless ele- 
rriert inio which ^li contr^cs dr&solve — the Empty 
square. 



GETTING TO KNOW THÉ SQUARE 

In the begmflin^ was rfie squarc. 

To the paperfoldET. che sq^are is che orlgÍFi oi al| 
torm. Geomciric sh^pes, animah. ^bjects, artd: h^man 
hemgs anse from che sc^uirÉ and ihBn, unfolded, dEsoíve 
bacEí intD iL. Jh^ ^rr^y ^q^w^ is che alpha, ihe genesís 
and thÉ pnme mbver of üngami. In Taoist phFbsüph/! 
the sflüEi-e Is ibe First Form, thc undiff^renc^tcd void 
from whích che oppQsmg Yin ^d V^g ferces ^.se. 
vvhere others see only ihe void— dull. blanlc. m^amng- 
less— che folder séí5 a woHd already ovci-nQw.rtg wi^ 
pflsj^ilsces. His misycfn is tq discover diase possihiLities 
and brifig the square to hfe. 

BeaiU£E> paper is the fülder's OíiSy m&diüm—ftis; can- 
™. pamt. íifid bnjsih— he müjt gec to know inci- 
mateíy. Whai is its cüIcm-Í Jts tesiiüf e? |f jqu fold it ifi 
half and pr^ss jt (lat, wíll íc hplíí the creaae qt spring 
cspenr How far h^ill it stfecch before it rip^? Rub it back 
and forch betwecn ¡f-our nng?rs. H&w does ic fe*í? 

There are many th^ngs jrou cari úq wiih ar> ordinary 
shÉcc crf paper. You can cfumplc li: and üirüw Ji aw^ay. 
Tou can rdlJ it agaiftst the edge of a ruler ^d make ii 
curi. Vdu can writó on it, and ic becQmes a letter. ThÉn. 
if yüu püt ic in another pjecG^ of piper (an Envelopc) and 
fii5ten a smaller piece of p^per onto that one (a stairip), 
<t can be delivefed ici a Fnend. "Dear fellow foJd&r . , .^' 
But dhere are scwtie chings ytm tan do an\y wích a 
sífLíüfe sheec oF paper. The sqijare has geomEtrtc prep- 
e-rties tfiai can be eKpJ&ittíd Fgr fQld¡n|, To bagm, tt re 
regL/lar. Ic h« fo^jr CQrnErs, all of ch&m measuritig thc 
simt- angle. 90 degr^es. It ha& four S6ííe$. aJI of tjhem ihe- 
same length. And it has a vasc. Lmtfifíereníiaced middN: 
yei, unpr(5mr5i-n|. The corrrer che s^uar c cakes 
up 90 dEgrees of papcr, the edge 180 degrees, and the 
middle 360 degrtts. 
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Ou'r tO¿il is gÉometry; cMJf purpoaE. lo create $ rep- 
rüSdnC^tiort of ^fiirriaF. i^n object. or ? human heing:. 
To do 50, we mLJ5C tr^nsform che s<|ur^e into ^ new 
shape and marnjfaccure.a i^paote flap from rfie cQrners, 
edgeSp and middte for éach featsjre oí tíie figure we're 
trying ro creaie: head, reck. ^fms, legs, w^ngj, hornsv 
aniennae, taulí. As; chese appen<lage5 bewme fong and 
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Family jM^tTJittMíl^ nf plmmbiiii^i. Tho H|iMPe li feUF*. 
írüm tefti 








i ■ CETTJWG TO KhrOW THE ^QUAÍUg 



ih>in, tfie body of tíie anímai bt2 Cd/rn?ü ccKnceniratGd aRd 
ihick, 3nd p^per iháí serves nü fünction musE bc tuckEd 
CHJt o( shght. 

Fof ch^3 rfeaaon., i;he flrished model myst ^ffr-ckeTit 
and tcMTipact. WhEFí angPg-^ anFd edgíis line up. th^re is 
Utth íxces-s p^per hide from vi^v^. The reguUnty and 
5)ímmeify of ihe square mean chai wh-en you fold it, clie 
angles and edg^es afcen align. Hie square fs [lie snl;^ 
shape thaí is bQth 3 recUmgle fcnrm wíth four idEsncecal 
angles) and a rhombus {a form with ÍQiír idiqntical sides). 

fioth neccanglei añd rhomfaüses &«hFbl-c a kmd QHym- 
metry ■calfedl left-rpfht sjrmmGtry tír mirrbr-synnmeLry. 
Rectangles have mirror-sjímmetry alon| th&ir onfwgO' 
nak: lí yoü foid ihc úéfúcem corners coiettier the sides 
wlí\ íFieei, Rhombuse^ have mi rror-syínmei ry abng 
theif dhagoflak: \{ ymi foíd the üpposfté comeri togeiher, 
the iides wlP meet. A stfüare has bc>T:h properties. which 
means chat tfiefe are fr\^ny ways of íürding ic so that 
both the angles and iihe edges line up. 

Now that we'v^ -covered ihü |Cíometry of the 
squjrÉ, weVe ready to &tarE íoidíng, But first. we havie. 
toTevíew the materials. tMls. and language of origamr.. 



ntrrw-ftf mmEilri' oif dif wtítfÚ 4rlgunr. 



MATERIALS AND TQOLS 

To begin. w-e ne^d paper. The besc paper i$ ehiri and 
drÍEp Hnd abáolucely íquare. Fof che simpleír modehs^ cry 
J^üpaniese crigamt paper, avaíbt^le at mQst art suppfy 
sEores. When .^ttemptlng cDíTipleií models for che first 
time, y&e a iheec measíjfing 25 leasi I S inches co a side. 
f ori-backed wnpping pjper comes m rolb yp to ÍO 
inchei wrde and i& a gi^o^d kind to $t<art v^lth. 

It C5 aiso possibfe to make your owttí paper. A meihod 

paised ún íü mie by th? foider Robftrt Lang reqtJirÉS 

mal^ng 3 sandwich oF alumiriLjm íofl and two pieces o( 
ti£5Li& paper. (Fcjt Cbe mcdeb ki this bwk, I used harid- 
made Japanese rice paper Inscead of tlÉsue paper.) Tear 
oFÍ A piece of alum?num foif (heavjf-duty Fteynolíís Wrap 
comes in a width of f& inches), and spray one side ■wteh 
aji ai&rüsol ídhEslve {sLich ^ Scotch Spra^ Mount). PSade 
the fojl atop a brge piece or ctssü^ p^r and smooth 
íHJt tlie creaSÉí with a roSlEr or che edge oí a rulef. 
Repeat on the other srde. Wh^n che sandwi^ch i5 com- 
pEece, fnark out a ^quarc fightly wtth a pencil and tr^m 
with ari X-^cta kriiif^, The compos^te sheEt combines 
the ductüic)^ of foÜ (whích holds its shape becter than 
pip^r) and the <furíLbility of pajpcr (foil bji^ iiseií ripí too 
easily)- £?tpef ^ment and invent your own tethniques. 
Üseful loofe to hav€ on hand include a íetter □petier 
burnishÉr to siifíon crea^es and a pair of tweexerí to 
negotjatE minute folds. It will help W5 have a smooth. 
horiiontal surface t<j lean on, thoLifh fn^ny Japanese fo^d 
in tfie alr. 




MAT1EIUAL& ANP TOOLS 



SYMBOLS AND PAOCEDUfíES 

Orígami diagr^ims are like □ í;om|3hO&er'5 scor^ qv an 
architect'í píans; 7hBY ^re ttie key lo Inierpretirii tti^ 
desifn. the meaii$ bj^ whlch tlw pfrrFíirmer or Ijujlider 
r^aíhEss ihc' creator^ Inienticirks. Learnm| read feld:' 
Ing instructions tnk^is practic^. ¡ust like leírnirg to fol- 
lúw ui musicaí iCEjr^. Paj^ing atiention lo a íííw ÍQldin| 
lips will Improve yoür resijlu: 

■ SmdjH ^ach di^irarn carefult)^ and re^d tht accom- 
l^nying ícxe befere comnnencing a foíd. Lüok 
ahead to the next d^s^ofn to e>íímHne the resylt. 

ü Make crc-ascs cfisi(>. A slepp)í^ fold itoíéé carljf on 

WÍll grow evsin slqppier oví r thí^ -COUrse OÍ fqSding. 

■ RemeMnbGr thae paper has a thicknri^fii. Layers oí 
paper accumulate tíií: more compircated 
models may reac:h ¿ quarter to hatf ^n Inch. It ii 
often besc %o le^ve 5paCÉ tetween twq adjacent 
edges 50 thai in siib&e<i:L>enc felds tliey wiH n&t 
ú^rlap aíid bunch 

m Be patient. A canelcss maneuver in Ehe late 5t3|e 
of a mcdel can rip the p^per and mar th^ rcsulc. If 
a ■model proves toci Cjomplicated, try anoiher, and 
then return tü the firsi. The ittitial attempE at fold- 
íng ít model ranely yieldfi a maíterpcece. but re- 
p&áted críes wi|¡ aJmo&c certainly in^prove ch^ fin- 
ished prpdijct. 

ThÉ síjimbols and t€rm& LHed in Ehis feook denve from 
nútaíiona) syscem poptiiariíGd by Akira Yostiizawa m 
dre East ánd hy Safnyel ftandlett an»d R&bert Harbm in 
the Wt^st. It is riüv^ che interftatiionalty acceptÉd sec oí 
sj^mbofs. 50 when you liavo mistered the ones her^. yDU 
should abíe to fqlSow the insíruciions in virtualljr an)í 
origami book. NevertheleMK boraks difffcr slighttjf de- 
pending upon the whínn of thefer authors (sveryorte is 
aívyays ürying tP perfea the system), and In some in- 
stanc&s I hivc added m^ own variants and eHmirtaced 
symbol^ or tevm$ I have fett unnecess&ry. Many íotding 
procedunes have c&lloquBl name^. jnd I haive retalned 
ihtm. 

S^rnboEs cqnsisi of two typ^t: arrows and ísn^. There 
are many types oí arrow^, whoM expressive shap^s sug- 
gest thc motiqn of thc paper- 



\ 



This anrüw mearifS "turn thE paper over"- 

í \ 

Th^rc irE five t^^pes of íineí. 



A ibln lint rtfir Wfits a Cf caw In thf p-^íppr «hit ^ai füf nricd ^ 
urlÉCT ül^- 

A düHed üílcT i^aihcé ein« repr^S^ts a mQunCalEi i^ld. 

A datted lirte r^pKsentS a fdUt hidd«1i (r^m vj|íw, w Mtftiwnd^ 
ff^ld jb4kyt tü forhlit^. 

A piece of paper has cwo s¡de&. Ttius^ it cqí^ bc: ÉtílcM 
15 either of iw^ directionsr Each of Thmi fotós has 
name. This is a vúV^ foJd: 






Thtí^stmpívtmá watlcy fald. 

Thjs is 1 fr\€üntúio füSd: 






Thc coinpl&iri^d' rtWUntzLlii fald. 



■ SVMBOLS AHD CROCEDUflES 



"™" - -rW r¿s 




«|Mn i^dQHR iir tr^e Anid n^r^ (ht íüp ^^^^ 

FlütUilii 

1"tw iximp^rpd íriildD n v^rtv fo|d. 





Cüjrcaje firmlf éd fanri tlire> llFic cir Etic revcnc íú^, Sprr^d Eh4 
OfiBn DE^f Df thd |]iapcr, Jiv-d tum (hv túp portíon ilMIDlld<i in, 
f lattcn. 



Alt lold, therE are only aboüt cwo- d&íísn feíding pro- 
íeduri^í, Jind chc ".^^illay íoEd, mouniain fold, iratíte rC" 
yerw fold. and outSfde reversc íold are bj" far the mgst 
common. They aro siío tílc only oíw-s yotí ftccd to know 
for now. ThÉí rGmulTider of thfe procoduf es will be mtro- 
duccd throuÉhouE ihe hQúk as ihejí tKjcome rt&cessary. 
The Hrsi ume íi cerm appeari. It Is printed In ittto jnd 
réreives a füll cxplínai-ort. In subseqycni ;jppGíirinceí. 
Che ^mí name is umcJ bul ?^ eKplanat-ctíi ma^ noc be 
Éiven To loeatÉ thE ptanaEion of each foldirtg prote- 
durc, coníük thi> INDEX TO TERMS. 



FOUR EASY PIECES 



Vv ^ 

srenH ^^*' ^ ^ eompoct bad^ wJih Joñ£. 

WsTh ^^^'^'^^Ses. Jefi tiNe die íosáeal íírít sTcp. 



uied í&r a shapc made from ihe ,q.ri£inai 

¿¿veE risB tü R viTiet/ pf mcidEJi. Tht ir t ^ 

slmplest oí tJiií ofFgajtii ba«s ajij ^ n 
hufidreds Df j^grs af o tlie JiLpaj^es^ p^r^ 
iraditEísral deiigns chiL hawe bnBn made -r 



\ 



VVe\e <fiv¡ífírd oppDídni co™^ imo arwíes oF ^5 
Narrow. byc not n^ro^ ^n<,ug^. Ufs d.VidE 
fne corner a|ain. 




4. 




_ Tíiís síiapc rs morú pnomístng. Beeause il Jooks |(ke a 





IPisFrfe ™ti^,p«ld .iH^ lüfE hal( up^d l^mak» cht.T«t 





ftirrf Üw rlghÉ ilifi^ to mjiüe the é;iJF. 



WeVe miide oyr íirat Qrigami ™déJ. md íi wis 
pfGECy simpF-e. Bu£ íf m^^yiñ it. find that dHprB 
rca^Írnplkjíy, che duck possíisses incerÉíiií^g ^rgpmjw. 

Tf» besi waj^ co underEt^nd an oH^mi mmtel ísto 
uiFdd it, Ehe psíKr nat, and draw a piaurfl síiqw^ 
its ímportant creises— jiqc ihe dBEíuls tut che fplds thic 
coQEtítute ks tíssencial g^omeEry. J caJI ihfi M^á^^- 
ifig ü /bicíio^ poíterji, Each oripmi modef has itstf^t^ 
i^i^sije feldrng pattem^ lihere Js af^ reproAired íof 
™hi mQtÍÉl in chis book. 

The foídini pamm rs. by nec&s-slt^, an^tnsctbnLi 
neduction or a compíioced íorm to Its. E*ndírJíT*i| stnfc- 
lure. To urKÍerstand that peopie and cows are Iwtíi 
mammals. jfou Ji^ive to look beyond! their surfice dlffer- 
encGs co cheir commen fQrm-, The sa™ is irutorpí» 
on^ml ntodeJs. Tfie foldjR| pacceín a tooí enabliifi 
the foJder co uRde r^tand aníf lo group moAíls K^^'^^i 

tfwir furMÍamenal similariEilfis and dÉffereiictí. "n^^ 
kfiQwfedge, in tiim, alfcws him mp creaíe í»ew modcli 
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THE "nVíNTY^FOUfl FOLOlNG PATTiRNS 
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wii^ the 3HaiLi5fyrní pro|;>QrcioFis of I x \ i md I \ 3 



m;H! 



cal fQyndi.iion provú ir^pctiioA to bt i££riüg^i:i!.| 
Qi sinipief lom>i, Therc h ^naugh geometry m a ^EiEle 
ongíHTni model to h^v^ kepi Pjfiha^aras tusy filr weeli 

In the ca^e of the duck. the foldmg pActern is 
by che kicc bose. Unfeld che duck 4Jid yoy see diis 



tor!. 




Bven a form, thjs ssmpte has repeii tion. Jh^ paitem í^frv 
pnses two difíerent elem.ents. two tnianglcs of one lyf^ 
¡md four of another One small tri^i^gle and r^o hrg^ 
triangles make up □ repeatmg moíJuíe.- 




TTvr m&dult. 

Assemble cwo modüJe&, md you have ihc kice bist. 
Stnínge aa it seemsK nsorly ©y^ry model in this book Is 
made from "rnultiples of chl^ símplo msoítulef 

Now syppose wani to make a sHghcl)^ n^ore corn- 
plicaccd aniinaL The duck haa^ a head, a b&dy. and a cail 
How would we makc íif^ ajiimst with a head. a body. a 
c-iiIh and iiiVo fmíf One w^jí woijld bi: to nqrí"ow not one 
buc cwo comer^ Qf our sqüar^ k woyld be frke making 
twtj Mte bAses ori opposite corñérs oí the square. 
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2ij 




This shape is cafrcd the f\sh bosé h 





L 




tL 











"5 









Somehow w^ll have ^scHve the «wfi.untbri of 
cne paper in che middlc, v^here thcy all m&ec. The eul. 
esi wa,. to do this ¡5 f!n¡t to fold 3 fjgure known 15 thí 



L , 






1 \ 




Calfl-íwrd ibQ medel \n hmlL 

Swrng ílap tíie other ,Fde- Heptat ^ th^ id«ntJul 

Hip Och Fnii. 



Bv%\n wJlh J l&quanp mlong phc- dlA£íPnjli. y«4|la]r-fDltl ihn tQfi 

h.ili co üii^ tjíittom. Uhñald. 

VarJey-fcJíf tfre r Ij^i ^jlf to thí? Iéíí. UníoldL 
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CúlEklpfeú jl| louir xfdEi j.f 4!?n£jfr. 
Thc camplDCed pff^lmninary f 




V 





WeVe ready to naf rpw (he fcur sides. To do. thiis,. w^e 
will üse a pracedijné c^tí^á a peto/ fi?/cf, In 3 pet^l foWp a 
flap is lifted cHut of p lane of tbe paper □fid strtcched. 
The stretchini causes the ílap's Cwo SFdes ic coíne lo- 
gether. When the flap has slretíhcd as íar as it wÍN go, 
Ehe áfcdes icuch and ttie flap lies flat. Tlie petgl ídSd can 
lake many íorms. The mcist ■common ch^ fQllowing: 




4Í 



> 



VíHíy-'CiW the tfl^ trlajngk íiftwn, and prcn (lrtfll|f- UhíqW. 






Plattcn, 

Tb« ^mplcted pci«|i ÍMr Tuni thie pa|>«- Dvcr. 
fli^pf at the iprívlávi lt.«p-L 
TNl^ ^mplcted blrd' bub. 

Thfe is the éird íwrse, Ehí smjrce oí che farrious Japa- 
r>ese flapping bird. TKe flapping bird is easy to m^ker 





-7 



S^ch Ché cemcr yp*aí rf ai IP.T ai It WHl aq, 






ma^C thc vvc^ ^d tall. 

Ci^H' ^'■^'^ '^*™'^ boítam irf i*« ihMIíí w**h 

□the-r. f'ijSI flpart tn Tnfckí^ éJmi wlníj ílíPi- 
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ii 





an 



Neverthíless. recósniíe faniiUar lomi^ihí mod, 

dl^«r "'^*'^ ''^' ' 

Nothing io mi^íhemíiiics i coincid^rce! \í a pattem 
ür fQrm or formijlD recurs, >^ou can b^t thín there í 
ijnder|j.¡ng reaaon for {We II flnd olii íater whv 
keep runnifig into ctíesü íhapcs.) 

Now Ehat wti ha^ü narrowed firfc ofte Cofn^n chen 
wo corners. and finalí^ four cornea, wt havc rm ouí 
of corners. Thc next siep is le^ obvidms. Ir ord^r to 
get a base oífering rnorfi than four flaps. we hav^ co tum 
co the center of th^s paper. to a po¡í>i ch^L Is as fir av^.-iy 
from íhe four corners as thf? 5quare permits. To narTow 
tíie cenccr of che paper. along wlth thc foijr corners. 
WG go back to ihe preliminai^ fofd. Abng the way we 
vtfid erKoijnicr a new proccdLjre, chc ^^mth fbW. ¿ind a 
differc-nt vei^ion oF the pecaJ fold. 



t 





Cii Ihe rl0^t. 
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Thli ila a pr^llffihnajry fohJ v/lth on« fl^ seiuuhed. VallÉr-fold tli£ 
^g<Qi of thc m c«iiUr|in4 rtn^ unfokd. 

Lift the cenler of Ihe hoHiontail cd^Ch ind str^tch ij| Ufjward, 

Cflntkiu? ¥tn^t<hlii^ untlil ihú ilifr^ meel ¿nd the ITip hai stretch*d 
15 f^r' 3S \ i can. FlatUn. 




Thc Dúnnpletrii pc-Cíll fo-ld, Repea.t thls pna^cdurr on tti6 reflulnlf^ 

Th^ CQmplet«d f rog bue. 

Thrs conRguration js caEfed che frág base beciüse it is the 
source of ihe iraditional lapaness jymping frog: 



I 




I 



bjlh witn the ÍFD^ faflii*. Swlflff thá ltli.h«d ümp iiv«r if 
rijlit» 

VállE^y-iTiOld th-D twci f Idci tü Ihfl ííütcrlint. 










Insidr: re¥«r^-f^d balh paln of le^ aBilrt- 

Va.llí¡^-fí?M flw tip qT ihc Jit?hJ f a Iha tip of tho fiMfé iríanÉÍis. 
Pr™ flnnlj^ ^uíd unfDld. infl:iis the frt.£ hy blowlivg ^«nely tfinHifh 

cihp: hole. 

Tht CDqnplce«l jumping fmg, Tlp m íb liacU tín malí-í thí <r^g 
¡jumpu 



Ufifolding ihíi frog )Hie1ds Ehe nexc scep ífi zhe ^vqIu' 
tiofi of che bises. ibíi foldirg pattern to the frog base: 





Tli*sH are die fnjfic Tum ih* m«4cl ev*f . 

Inslrfe r*v*f^-fa<d dlfe tivc to^? fl^pi out to- the -S^dci. T1*K* ftra 

Inftkle Fívw^fold bí^tfí ^iirt líf leg*. 




Sí:ruci.nizing thís panEcm reveaJs even nniore cflmpiexity 
íhaA before. CouoEing the r>Límtwr of fmxtules ín the 

Khte 2 

FhIi 4 

Bird $ 

FrQg I £ 
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Two. four, eíghit, íhKteen-v • SciFTi.flEhing'i gotng on 
here! We hiave gíimpsed a rare Qrder. iht: r^petklari af 
simpfce É-tEiments ^o crea» t;ompJex fnAtierns: m ihe 
pafnsr Thi? key \$ a module. ^ form siíiip^e, yuE m 
e5íÉ,niral^ ituit we have oniy tjcgun co ^ras^ Jts ímpor- 

The írpfi b jse c-oínpic ws the set of Jímple bases thítt 
( erit tha fotff füfi¿fomerrrd.i tarc's. The bases sKare both 

ge<5niecry irtd Jlistory: Thejp' Were dl5íC.vüred hy the 
aRCFtnE Japamese and íor ov^r a thoLf^índ y^ears sefvcd 
as tíie süurce üí mífnjí ofíjaml models m&de in |apin. 
Tei, strangely ejKsugh. íhc |ap^ese stumblerf on ifiem 
hy accitf^rti- Thtjf paad littfe attencisn kq ihe |eomcify 
oÍF the square, and Ehere iís nq indicaiitíd chat they rec- 
&gniized patcírñs jn che pajjer. To my knowledge, chi3 Is 
che firsí tlme that Eha geüiTtetrk relationshap among tbe 
teur bases has appeared in prfnc 



FOLDING^ A COMPACT HISTORY 

Paperfofdinig oríginaEed in Ghina arcund the first or set- 
Qnó céntjry a.d. and rEathed Jap^in by ihe ^ixth cencury. 
The Japancie called ihis ncvhí an ferm prípíímF (the name 
coiíied írom üüu "io fold," and gümi, "paper") íHid .i^ur 
Clvated it 3n art orynderscaiemeni. Origami £u-g|C5it5¡ 
ic fimpNes withoyl annQuncing outright, ifit^mates with- 
out brashrtesí. Jt exr^ts best 'm a líind of Nght the Jíipa- 
ne^ e:aN ^e, a soft, gentFe Nght for InEimatis cxcasj^r^. 
WhjH tise a bright Hghi when you can see ín a dim oñc? 
Why shout when you can whisperí For thai matter, why 
draw the entsre bamboo tree when a few brysh- 
sirake^ ftjfficíi? Jui$j; .aS:3 ihriee-Nrie haikü &vok£S a seciing 
or a season, thc phcemcn't a rock aird a pond in a 
Japane^e garden recalls che universc. k is a short imígi- 
native leap froín che rock to a mountatn, fr om che pané 
the ^ea. 

Ori|ami ii an ^rt of edOrtQmy. A fcw s^mple créíS'éS" 
evcrfce an animaJs modify ihc sequence süghtl)'. and íui 
entireijf new beast appejrs. To íhe Japanese sensitiírty. 
ihc succ-ÉSS of a comipleted orííainl figure depetTds &ti 
th?e creatjor's eye for form, strLfcture, and pnúponion. 
Does it capture the creacure's true forfn, chc placemeñt : 
of ití head and fimtí. the shape oí iti shoulders md hipsF 
DoÉS It luggesE tht anrmal's rtiotíoht íb-Síridc, glide, or 
failopí And f5na](/, is the paper Tif ur^ a fnere likencss of 
che origsnalp or doeí delve dccper, into its essential 
character? 

Oyer many generationsr the Japanese d&veloped and 
refined $ ^mTill rEpertüire of models thai are stylized 
and abscraci, often involving cucs and paí-nced or prtnEed 
dctai^ls. (For a whili?, the Chin^^e prodLíced thcir o>^n 
individLialteed models, indudlng ttw íamoiis Chinesí 



KatHhihlka HokMrtJÍ. .i M^gjtíiiti Tunní SN*ci ,yfPa 
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Cíilnicsc: nhjirAcitm. Thí lí^r^-h^d alcmcnt fií A 
dlAra^iCE^r' Jí a radÍHil, «rfxwt« whlcli |kj^f«tl tíie 
irliJrneiw'i DirsriYíeNtgkal orlíui. Thft r^dlcjl ^tihawp 
Iflft dcrhurcj: apktupc nf 4 liiind; the cliai'Ptfí^^ 

mBAni '-^wp íaJd." Thí r Ad'kal u.1 thc ba^^m teft dcrlvEs 
fpgm A pktuFe í>f iÍPki tfw chap.i/Cí^ir rtífeunn. "paper." 
TegctJtej'. qhc two di aract^rt rurm tfic word "ts fidd 






f^se LraditiQn.) By ihe Heian fh^nocl, from 794 | iflr" 
brlgimi had become a signifícaric panL of the íerBnton^sr 
life oí th& jApariese nobility. Si.nte pap^r was still a rsii 
and precicxjs commodrEy. paperfoldin^ vyas a dfcv^FW 
onlj. the nch QoM alTord. Sartiurai Wírriürn eKchanEEd 
gtFlS adorrwd witll gODd-lucfc lolíerii of fQ,|^: 

pafnsf ajvd stríjM ot abalqne or dried meai. S+iinio fiQtrfg 
men cdebraced weddmgs wítíi ila^ses oF íeice nke 
wlne. wrapped in ™le zntí femak- paper bHJCterFlres rim.- 
resíncing che bcíde aíid erqom. Tea cerem<wiy ^ist^ 
receivcff their dipiomas sp&cialí^ íolíted to prevent mii 
iíse in cMe the documer^ts should faJj into the ^rcini 
hamb. [Once the paper opened. it couIíI qoL J 
re§^aied without albwinf excra creai^s lo sbDw.} Evfti ^ 
íoday. ihe ^jcpressie.n mgamí isü*/ rrheans "ceptilVed" » m 
^'güai^nteed." "^^m 

Wtiefi paper NcamÉ inexjKifisive cnough to he use^^ 
by &veryor>e, orFgami assLimisd a n&w ccremoraal flj 
^ s means af soclaj s-tritjlie^tiíjn. Durifi| ehe Mürofmthi ' 
fíeriod, a üme of milí^ rüfe from J338 co IS73, ori- 
Samii Etyles 3crv^d to discinguríh the aristqcratic saHiuraí 
— wtio folded in the so-cafled Ise manner— ff om tarm 
i&rs and pea^ants, folíowers of the school of OgíHawa 
PeoplÉ kfi^y/ zhñir pJace, and che^ Folded acíQrdi?^|;^. 

The dempücr^eizatión of oriian^i cajne onJjf in the TgJ 
kLfgaíwa perioíí. from (É03 £o 1367. the |reat emgres- 
Cence of j^panesG art and cuature oftEn nkenecf co [he 
EHiAbethan Ag^ ín England. The Tofojgawi penorf aw 
Ihe emer^ence úf the biríí base. ddH;u™niíií in chE 
oídést surviving pübncation on origami. th^ Se.*TJ3Dsw/L! 
OñkaUí f'How to Fold One Thousand Cr^i") of 
1 797. The Tokyfawa per\Q4 aJso witneísed thÉ piubN- 
catlon Jn JS4S oí the madij ("Window oo «itf- 

wint&r"), thc flrst comprehensiv& coUecíion oí □n¿ami: 
Ijgures. which incíudes the íir^C appeaj^nce of ihe f™ 
ba^£. 

With tbe ct&vílopmr&ñt of the frog base, onjgami at- 
qtJíred stfll anoihír ceremdniaJ usage. Jn JapajiEse thfr 
word for 'Trgg" and che verb hr "to fecum'' are pro- 
nouncéd the same wajr, ancf it becaine cwtofnsir^ tor a 
gepsha to pin a paper frog to a pillar afer cncGroif^ing s. 
favorite parron. in che hope t^at he y,QM netyn^ Wiih 
tne uniún of iJiese two univensal pasiimci. of igaiTii had 
become che consummately demípcolic an fornri. &i¿t 
there were fevv oiher deveiopments. ai^d Lintil the re- 
surgence of origami in thls century. onif about JSO sim- 
pJe modoJs, handcd dowi from i&ncrarjon co 
gi^neracíon. remained co attest to a miJlejiniuín of J'í^" 
í]^m foldijig. 

Thc Japanese weri? nm, bowever, the orrJy one* 
culdvate píperfoJding. It dcyeloped SímülíancoufJ)^ 
urider che Moors, Musfims who Hourished in North Af- 
rka and bmught pflp^rfolding to SpaJn wJnen they in- 
^íad&d iñ the cighch centtjrjf. The Moors wíf« ^xptn 
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Yhm StnbaiAim OrSkaíó éMÍ«% from Ihm Tokii^m 

Tlie wornan síxndlnf -at Ú\v Hghf íJÍ Tho vfoodcul hí Idí 
p fa^ll^ ^f -^lfht ^fiuiet; a Fomlijr úf cigHEifi^'rn crjnEi 

li 1 J'áp-UM^c 9^mb4-l roojTti'vlCYr 'ord-injg Í,Q^t/¡ 



Th>e cran« n xlmllor hv itiD ra|]pfiijj b^rdi EVmI Et Jf 
pet*Jbli? tD <í*rtb.tnj« a of napplpi£ hlrds fr^Mn 

Cheuni« icuttlnf pag:ticm= Tizh crnnxU-tnif Slf4¿- fjAlllif 
^elt, tuí ihé p4|Kr ^ slTi^iVfli, Nltch rtvB lower»left-hand 
Mqu jrr wlth thc uppcr-ri^htrhand k^v^i; Añú fvNJ ^hfrJ^ 

(Study drawlng ivf thc flnlxhed Fnfidrl Exi- locntc iha 
pr?slEÍPn fhc hcad, tall, hvíngk) ^i^hni; 
q^untorct^l^wiK frprF^ bHf^ c;grncrx, repcjit wkh the slx 
lchDd^ íquarcx a.f tap and bottDm. fo^d thic- rc'malFiJhg 
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I 



pflripd: ftftd ccintfllm lm<ry^(|4Mii íQr- foldiriE lerlY-íiaht 
p«pülar m^pla, Iftcru-dlnir hflth anJmjili jLrtd human 

■honívi Ari^Arj Nüirililinas (^nc the plj, pMti), a 
prawfl, ■ inail, i wrnEMVH Ud a ipldCr. Tlhfl rl^htphauid 
pmrtBP, ^riiííhíWlit frwi feüp Pbft, ihDi<vi On^í na> KomHíhl 
(• wman IWE), a crah, ^ lüliatívr, « eümk dincer, 4fi 

Ihl irláil dofi iiDt reqirJrt fcuEtiiii|[, 
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■ FOLDINC: A C WWWTr HlSTOIW 



^.ndpgonpus zném.^ oí foid.nj .urv. ^^" 

TO ^ creauoñ& and chose or fqllowers ara still in she^ 
rep^rtc(ine, ¿nd an Unamurho "scfHJQÍ 
ané South Amerita evfiri today. 

Ic remained for twefTcíeth-ceriíory falders co cF-e che 
twü sirínds mgÉ^ther. Tíi& iíihei-áors of ühe Japajnsse 
and M-porish iradítlons now eommujiicaie fr'seí^ 
iJiroiígh booki, magsirnei, and confefcricK, lHc re^^jít 
of movements thai 5prun| up thj"oughout the 

wortó. Th^ ífi55eminftciQn &f JapajieSie aesthetics 
throughout Europe ajid America ¡ind of Western sct' 
ence ¡n Jípan has produced j new ¿eneraiíon of papíir- 
folden eqíj^^Kj^ at home ini boih Tr^daUajis. And a 
remarkabJ^ croíi'fercrlization cake^n pface. 

In the W^SL v^heré origajDP is mosc wideljr practicfid 
hy chiJdr^n. it nevier,.achFevf:d the statLw of m ^art, 
For gencrsi^iciní, Eijrope:an íirTdl Amerrc^ síhMSchiJdrcn 
have nrtade wamr bofnhs and foniyne-Tslíers, flappíng 
birds and jgmpmg fro|s. The hi-ghly ordered prticess of 
folding js thíEPr mcans of apprehending níture irr a S)f5- 
CGjmaL-ic w2^Y. k pmposes a rrgid ordcr on the flux íjf ifie 
external world and gives tiiem mastery ovef chtif envi- 
roíiment. I helieve ihat in chi^ child's impülse lie^ í key 
to creativky. The rundam&riTaf urge to discover ofder ín 
a nebglciui wofld— or w in^pose fc thc worid— 
rem^ms wiih us as we grow oídcr, and ie ís onq ^f the 
underpinAÍngs of boih art and scienc^. Ic Is hardl)f sur- 
priísing that ecFuc3taí-s from Frredrich f roifcel, the nine- 
teench^century mvenior of Froebel bS&cks, to UaiSo 
Moholy-Nagy, a ic^der üf th^ aauhaus, incorpfirated 
pap-erfoMins eKe-rcises irtto their lessQns. 

8ut a child^s acti vity— e^pisclilll^ one in. a perjshable 
medrum, (rk*= paper-is a Su^p^ci irt. vrfíh llttte tídie 
and even less commercísJ vatue. Here. ífi Amena paper 



exH is in Sp^n 
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FOLDINCi^ A COMPACT HISTORf 



N«t : t¡«« , 

22 lineí. «,mpKc foldi, .imple íi^d r, J¡^ 
or ^rbjiary íoldí uliNi^ scrved In each stíp^ 

^rti£t 5 ítnd che math&maüclífí^s stíindardi oí bftayw |r 
musc bí^ inatomicairy accür^te^a^ AmericarT rtemarvd 
tlPt a JapariÉfií ofle— iusgcsc mgrc dian ic sítdws. k 
may empby íotíing techniquís That arc uñeKpe«Gd. buL 
never arbni^r/, and wtid^ Jogic may btorne tÍÉar only 
whchn íhe Gnijre flgure has bsín c&ítipleced. Tp che 
falder wlio mee^i these deTOncti lie^d^ín, ihs con- 
5tra¡iris gf the mEJiiium arc not a Nmitaenjn bui a stimulus 
greatcr Imaginííticwi. 



I MEET THE MASTER 

If one man can bi' said [;o hav-e broüEhc abouí ofigaml'j 
presÉ^rrq rsnsusance, jc u Akira Yoishizavui ot Ji^ek 
Yoshiiawíi, caKod jeiTje^ masícr, may bc ihe most [W'fl- 
j¡ric fdldcr ir che hiáCdM'y^ úi ongaírüi. Fn his your^geí' da^j 
(he was born in 191 f)p he crested new cirlg&irii mDítels 
wicN abandon. worklng twenty hoyrs at g íEréttti and 
chumíng out eXtr^ordRnarlf)^ lífdíke, KulptH réprt^en^ 
t&c¡üfls oí mflfTUTiials. pbíits. blrds, flsh, reptiki. rmski, 
gíidcrs, tops, ár>d gcomecric sQlatÍí ihat ej<pand pr c^y 
Éapse wiih a flick of the wrist. Yoshiscawa, ihe Linníeys 
of paperfpJdirii. turned CHUt íIk, &lg!hl. mn visrsiofi& of 
eín;h incMJíL reílrimg arKl stncSimlirtlng th^rti, caLegoryní 
iJid cEasííjfyiflg every^thi-Jig that swims, runs, or flres, 

While oth&f paperfoldürs bgsiEd themscí^es with 
hats sid cups, wíier bombí arwJ fortune'CeJlcrí, Yoihh 
^awa produced butiÉrflies, moths, áafrfyhtigí, buÉS, dn^g.- 
ünílies, üid thí^ ubiqujKJUS Jiipanew becite. Anctlief 



A GALLEttT Of OLO {AMb líQtJNj^k t^A^EHS 

fwi^-íontury-flldj míwPiiJ ^ra itandlng cranes. iwlnwiilnj 
crajires, iÉi^q*d -cruTi^ip pliMt&d ciranci, ifcoofiinjr 
awfiH>plM||, ifiif wli«i^lii£ ■cfajtt^. Hí* Isvnli 
^QTTcapfiiindcfKfli ciHirf*^! ^hi che Ci^c ri kl^^uMñ 
MiM-ldwldti. ^nd he il-u m-nqprcttsii a fvlcvlilofi 
¥lifc^[ap« t«r «Kpüfid hli judiHi,DB ib¡lf rurtNcf . Ntali jnci 
iliQ^ dlrM^dci hli dmc' b4twf^ii< «fl|¡afnJ ^nd j^f^^ ^ndl)*! 
Ho has Imvüní^ leittij líilrt^ wrgjlnal lírlhs jiátf^Ttd. 
incaudrng a gjirmHc that wi^^Ib u iíi walk^ fr-Dirn hifiid 
liajidi SÍHiwn li Nlf va^l-dL-tl^As n^n -chei cfant. 




fokler mighE hav^ beí^n wLtlsílcd eq inv^rvt a dcíf 

fer Yoshlia™ thal was npt spechflc eiíKaLigh ^^wo^y"^ 

tre aíi anEcldpe. sprírtgbok, dík-d ik, wTi|i¡taí His nu;^ 
WHzrd designed witíi pr ojHsrtwín, trafied wití^ sflniitivrT 
and chflried wih Iifc¡ afijfthing, i;fiar müves ht íapturii 
Ifi mldm&íicn, leapíinfi, char|^rs|, hovenng. divirn^, didirw 
And ^n tirrve che meííels actumuiaced, filting bc»^ 
and drawers, qÍqs^u. and shielvei, basj£rT\ertis and 
at 1 rate oí Ehree fiew msdels % day. Lweniy 5 -fteek 
thoüsand a y^zr: 50,000 over a liteitrrn! qÍ folding, 

As Yoshizawa approíichM the spogE^ aí his careír 1 
ncw sense dÍ urgeficy hai úvertakefl hlm, AHíkhj¿H 
ss íEill qreatkr>g rrsodeís it a prodtjgiaiis níe. he ha^. b^itfi 
pnepariing for post^my. An ori|ami model 13 i delliaít 
thifig: Fire. r^n. wind. hyman eareSessíiEss sptfj 
ctoom. UsiiiE a specHÍ lon.|'3asiinf papef LhsE is mandicr 
cyrÉdl b¡^ onEjr one coníipanjr m. Japari, Voshizawa is fotí. 
irT| ■qnie topjí' Df éath oí Kis mffiSí wnpíKtant 
la£i íor hundreds qí years. When. &flíh fFniíheít, n e. 
wrapp^d in g^uze and ptaced in a successiojí pr ^oodcn 
boK^s ori a shéSí in ^ hymsditx-CQnii-oElcd TQom 'm Yt>- 
diizawa's hoy5€. 

Blic even üfidír perfecr tofHíitlaffi?. no ortgami msífel 
iFves for-Bver. Paper i^rymbies, cobfs húe, oreases 
brejaderi. So Yoshiza-^a is esLabltshiñg h¡5 le^c^ In wi- 
other w^y, one chat wall wjthstsind 3ÍI time. In rMrH 
yeari ha^ bcgL^n drawmg diagrftms chac show, 
scep. how to fold eash his models- Yet 50 far Y^i^ 
zawa l^ illusirated only a éozen books. a mere JiB 
models, little more Ehan halí a pErctím of his Lotal qli- 
püc. And still he continues 10 invent new mp«tel£ f^er 
than he can illustrate iherTi. Qnl^ a madman would nqn- 
trnuE lalonÉ ín che face of such a Siiyphtían lask. büf 
Yoshizawa refuses to íriirust sych impoítan^i wofk w 
his pupils. His strenuous regimen of cneaung, ttzÉChing, 
and ¡ilijsiratlng allows for út^ly ihree or feur hours' sl^p 
a night. (f YoshkEawa were Eo stop cneatmg loíly ííhí 
turn all his effort ío prodüdn| a book a jrear. ic wíwIí 
^till take hsm iwo theusamj year^ to comp-lete íhe task. 
The yvorld waits for Ahira Yoshiaawi 

Onily JP Jnpáñ woyld such single-mpnded dewMlisn lo 
3 hopÉless caysí be takt^n a¡s a maTter oi ízomf^- ^ 
orlgami sejisíí, YoshFzawa 13 ureated wíth chÉ «?rie r&- 
jpécí íccorded my greai craftsmafi. whether c^liig'^a- 
pher. cook, p&ei. painter, or Bijddhiít priÉSt Now,^ 
m certturies past. th^ pLípÜ of i master críitsman 
undergo sKcerKf ed appf enLÍce^hip bEforc üe pJ« 
m^tf ed 10 prodyEe ori|ir^l ^ork. lí he is ^P*^^^^ 
a painten he wlll w^íh bryshe^ look the ^ 
cook meals, ^nd encertiin gueste; and ^'^^V' ^ 
v^ti^. a¿quire thÉ skiNü and sc)'^^ of his 
syshi ™k Jüformed me cKat as che W^e^^'^- 
maíf er chef, he had spenc fifLeen ^^r^ 
and sweeping floor^ befare he w^i ^ 
make the Jhl rice bdl. Naw. aft.r íífteen ^ 
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Cr^nt, "I th.n>< míybe len Zí» . ^ '^'^^'^ P-^o"- 
he said. '^**^ "'o^e years I wi 1 1 bt goorf, . . 



occMion, assume xhe master's ™me_htnce th^ r.. v. 
da^A pup,l of ch. pp..nt^ake. Harunob^, .«Í 



rt^me back; The pubJic had beíun la beí 
Haruncbu. 

.tr,rghtforward iT h. wer. the ^nty one. buL fKthp.. 
hi^ maji/ of ihem. Theír di^isFvÉness runs denp So^ 
renise to recQgniie any /nod^l that inv^íves cuitins or 
glüe. Otherí aHow cuic.ng or glue. buc r^jecc me^dic 
feiL Another gtoi^p actualíj. prefens foii, büt refiises to 
faJd from more than one plece of paper. ScilJ anQther 
rnsists that some modets mw^t be folded frgm mof e ihan 
ortí? pií^cc oí papcr, but they musL ari be square. One 
defiaíit irídívidual rcfuses to fold fríwn a sqgare: tie folds 
only from the "Enj^"" rectangle, measiiring I ^ V'l, a 
ihape that evolvcd. he expJalned to rtie, sometime 'íir> 
che ^arJy düj^s of Creation. a líttle aftjer ehe círcle but 
(Siiníficantlyj h^fore the square. Seen individu^ally. íiacti 
of ches€ mascer folders is a müdei! of Japaneíe pcíkeriBsa 
and grace. Put them m a room logether and Jt w-ould b« 
an ugljr scene índeed. 

To prQtect his work from plaisarísm^ YosKii^^wi has 
dew¡5ed a system of ry les and reguljtíoris of &yianiine 
complexicy. With thi eSíception of close friefids aiid 
íelect pupak, Japanese füjders cannat emer h^ home. 
Alchovgh, tike other masters^ he exhibits hís work in 
mo^eumá and department stores, he diipliifs only those 
models he ha^ aJr^ady pubjished and scands guard at the 
door to scréeñ vfsitors. Ydshizav^a has made híms^elf a 
[Kjlicical eniicy. A% the prcsidenc of íhe Jntematiíjral 
Origami Centrei he is ven^rated chroughoijt Jspan. In 
addjtbn to his ¡ntensive. four-da^ mQüntaín reireaieach 
Siimmer, he teaches growp crasses twice a weetí and 
grants prívate lessons to a aele-ct few. 

Accempt^ hy other mascers to enter toiJiiiaws'í clr- 
cJe have íbeeti rijdGly rebuffed. Some yesrs ago, S&burb- 
Kase, a master folder who has been blmd since thlld- 
hood, showed up it Yoshnawa's door and pecitioned to- 
be his pupil. Kase's account, YoshiEawa rejecied the 
request and forbade him £o e-nter the hoüM. procíaim- 
ing. ^'Ortgamí is not for the blind." Such laies. spocry- 
phal or trije,. are hardJy the harbrnser oí good rtílacions. 
If YDshizawa seandí atone among paperfolderá. the rea- 
sQ-n js simple: No one clse wiíl approach hirri, 

I hid alwtys dreamed of meeting Yoshizawa. and a 
few yearí íngo I summoned ilie cüun^ge co rcquesc an 
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It aii TOiHt to b.^w bw-er ef«n hoss. or >1 

M.\k«.iinLir,i. a paf?iei1oldii'^|¡ íriefld ef ¥0* ■ ^ 

hftd 4Sneed ifitcrpnfrt Ste h^ ^Ns iM»r eo K^i:a^í 

cwon^twy hc. iltc pai-Lsl so ic^v híd cr&m^ 

fted- m^it stFHW tapmj mtó to a wirñ Sikc i lien. 1 

chair^i, áiMferse lishLiM^ j^f^riLíiíies. and «(^bcííií 
ity cci' ■' ■■'' Liíiirnj rtw íoíHT wilíi s^Iníü üjflpart- 
' í>;;tand boKií,^, K vfH:^ n^t h^rj 1:1?^ viiitt 

of tfw fr^m 1 ihflil He iííi^k3 «^-^ ■ iifíd fí> 

m&>i*d a Urfe wwdcfi bwc c-hC'fi tjftdtd ü»^ ■Mp ijí líit 

oiií: p-lai^, jítji'íic^, j,ik! pCíHíhKl, &&s wirtwi fcíSí-MW^ 

psískAín^^j. cfrwfsd a irtiv. e^^.^ ^*t]|f crritad 
nwtnftóK. Yo^fzm^i k>v-Mi|^ fm»«s> it ^^^^ 

.. , |,vkp*r . ■sünü^í bs^ IWtt ^í*** 



SKcraof dinary pn|3,„¡ 1,^": f,*'^ "^"^- ^ 
seconrf. .prece. y^Z^^^tT'' ''''' 

e.trS íoE^reJ^St'íS ST''' ^ ' 
of a life spefic fcldíng. "^* ^^^* 

"I fwver Jearníd from i „acher," he bwan ■■M^ 
tea^har ,5 nacure. th^ anímal: ond th^ b.íl? J^h 
flowerj., When 1 *ío oripami i l¡.:f ..r^ , 

about th^ struccyrai lin^^ objcc: growi and 

ílÉveFpps, stajTtfsg from the wümb. 

"Whtn ¡ fold an occopu$, for inscance. | dor^^t folcf ic 
the waj^ dop ba^íd cm eight-piQínied íUr. A red 
oítopus neyer passes t hrough a star shape: lt star^ from 
Üie e¿g antf d^vebps gr^duair^. in the ümpfesc ar>cf 
3horté5t y^f, incü an occopijs, í try to fdtow chiac pro- 
CGS^. Jt'i atso iJirifhorTánt co undcrsuJid ihe «vc^lutian'dt 
wbpta speí^jes That's whjf I study ihe dWerent classifl- 
cacions of bone strLícture '\n che dinosaurs, ihe bird bip 
afid the liisrd hj(j. If •fou lisaríi Ehe basic formn rc's eas^ 
cp.go on to oEhtr species." 

I Esked Tf he had fold&d mnny dinios3ui3. 

"All of ttiemf TyfafinosüLjrLií rex. Fgtjanddon. Tricer- 
acopi. BrOntosaurus. ScegosaurLis. fd &how tbem lo yo^j, 
bui tbe/Ve io the aEtlc/' 

Yoshiíawa's claiffl thtat in his modefs fo^díng necapf- 
tufaces ontogenj^ was extraofdinary. and, somewhac 
skeptiically, I asked wheíhsr k extended :o i/isect*. Bui- 
terflies, j rernlnded hirn, sp^r^ their Éarva stage ^ cac- 
erpíUarSp ciccup)fín|[ a forrn d^ac rj.compleiety díffereFiE. 

WrchchiíC answeringp Yoshiz^wa reached iflto the bo^ 
afid removed a small inseJit, placing it an clTe pslm of hís 
handr a fífe-sized cicada- Sík legs. wíFng.s, hL^ad, thórax, 
abdomenp aní^rrtae— it wns impeccaWy crsfted, a mas- 
t&rpsÉc-É. 

"k LOük me thrrty ycars mvent," hc sard. breaking 
títe &ilence. "l Ugan wiib che earliÉSC stage, de-^ebped 
St, and gradiJaJly ii: ímproved. Tdu seem astonishcíf thai 
ít rook so tong to irtvefiC, bLiE for ong- irtt£cc to tecofné 
tbat in&ect nature, for its éñtire speciM evolve. 
tskes íhoysands and thousands of f^^r^- Of course, ic s 
easier to imitíice che things thal natyre bas alreíicil^ 
made. so it doesni take ^ \of^$. Sut even to imitate it 
tttok thrrcy yeans! . 

■1 havé Pots of nsh, too, bEgin-iinÉ wiih ^mJ^ 

nard. Alaskan hwsky. Greyhound. Borzíii. Gre^t L^e- 
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*cíü*i,pHthi:d ppilnt=r índ c:.lFlír.i4»Kí.:r who d™ríL,« 



These leavea, grass. ^md bmís yckj won't fincf in ik„ 
—tti^ff^ tOO hard to WTFEc do^n. TliKe shcl 
ihcre are ¡Lrsi fef masks. TbfrsE cwü bdxei coniam 
I ddfcn't iíiclwde any that stcí^ spinniniB in fe^ diJ?^ 
seconds. Ths cencer üf the paper f^c F*ecí^|."' 
Ehe ccrFter of the lop. To urvdersiar^ thaL, Y^l'^ 
íQ ^züdy wiih me fcw mone than thrce r™snr|V fc. 
I EtLHÍlÉd ihit Fong bcfore I dEvelopecí my ^•^^1^^ 
of caps. ¡ h^d £5 Eeam i/roscopiíí. ihe sLijtíy of 
Artd fdr tN filder? I learned acrodOT^s 7f!7' 
closeiy rekted cü thc t^pE. j have morí than aj^^I 
klnds, 3nd l'm qüitfi stnct vwiEh theni. Take a üIecp !rf 
papef fifty cemLÍm€t?rí f about í 0 ir>ch&s] squ Jc vv 

míike ii mto a halt. cre it wich chrsid.squeeiek opi^ 
When í[ dnes it becomei hard. ítke a balfmíde w¿d 
Now. ií jraui thnow It. It wíN gjs q^ii* fer. But mv itóer^ 
must gá íarcher thafi thac or chey ^ welí nQ-^ Z 
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Yqshiiaiwa contiríuíd': "Because í wi5 (>rigirig|(^ irofl. 
smiith. I knuw a ioE aboift materlals. But ntostíy \ ÍÉvrítd 
frúm nature. NatuJ-e ii cfevíjrer than we ai^. 
groLtnd seems flac co our eyeSp but If yoy make m indcn- 
tacjon and ptit In a Irtde brc oí wst^r. the wítfla- ílwa^ 
flows fr-om ehe htgheic pDint to tihe lowe^t, No maccer 
how etever che huimn beífií is, hü wort't foia^ whidi 

Li!k& the watien the glider flnds ^hií h wijf tjo|o tíircHi^ 
che air. k knows how lo ghdíi moBi mViir^Wy, how to 
affjiíít its Wmgü far upWEp h^iw iong to fl^ befbre feliiíg 
to che groiirtd. Ic > ™t sofneíhíng you oñ see, bíJE ctie 
strLict-ure s chere. rm working a ncw way of audyini 
origaml wlch sh^dows. I use this spotJrght ío maic síiad- 
üVifí SQ 1 can stiidy aspQcts of modfÍSH like gíiders.. thiE 
tann&t otherwise be seen. 

'1 think no One In QrigíiTn\ hss gone íis far E I í^t. 
sa that mgst mean Tm the Símnesc p^rsop Ffi origanil. 
But ín other wordi rhat méaris l'm aiso tli^ scupideíí 
persüñ, the biggest manrac. Look hm ís the crant. 
folded from 3 chrtc-mlirimec&r [aljdut .OJl'inchJ 
sqkjare." 

He híld ouc a plascic box thac tppejred empiy ^ 
on second glance rt^^ealed the ^aíltsc models i h^vfi 
evír seejn: a mmianjre cr^b, wittí aH ej^hc Jeís anrf cEíwí. 
a tiny jumping frog-. and an aJmosc micr'fiíKopJt cran'^ _ 

'1 madt; the nr^m wiíhgut uiing a m^ni fyvng siiss- 

ht EMplainEd. "Ít's füldüd íram pívper pf ihe l^íwS 

flower. And the frqg is made frpm the FrisidE of a barff. 
bcK> shoot. To n^ke them I utsed very dlm íight l c^" 
tred a Ughí butb wich a bliík íaínfdiKte and 
fqur miJinneters {abouc D. íé JnchJ rn dí^metEr. Ji s mucn 
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^íUi.'i . . . ■ v^lH-H y\ii|| ni,iKf ,1 numiiihiriit Küi ,t hi^ |i,i.ll, 
■ít^" ' ' ! i.ifS VivHi'i hiAtili ihí^ %i'f« .i< rl.,. IijH, 

S;n V.^11 .rv. ■ hM iM NH.-Tiif .-.r 1 |i^n| ^.^^^^ ^.^ .. ..t ],., 

\kñ •'^.íMU t \ii k-mons I usi,' ^i'iilllj^hl 1- . s .i^ 

illd i hílm " ■ i-^íiv',1. ít lI. ,■. . .'. I lii.- I-,- ,h| 

fh* IV' iinfcl ' ■ ■ líl ^'fffl.n. 

114* n>^"i.«i iki[H.i ■ ■ '.^w ^ .'. -..1 VVhr-i^ pi^fijtl^ 
ih .iniiu.ll m .1 Mil, I ^ V \| ,11 .J ii^ii Lhí .«mí^ 
n • . -^iHiiH (iiiií' li'i i \. . , H.v|iitMHlii?y shmiU 
Ih^ ^rt*||^ AV ftut IT ■f^'.i ii\^ iiii^ f^pnf^i-. |ttí^vi. líTi 
jShir. ' ti>n íi '.1 . .. ■ ■' m3:Kt^ hi liHts í.bt' .il 
i!th.>liU' ih.li v\i.^n't i.iH '' '"1 h^"'" ^'^r lliM? \Uii^;-.:. 

yt^li \'i^M \h 31 'i-Vi'l !■.■!. V^-^ÍÍ Ti. . .'.IIV^* h\1Si1^ Vi-'inF" 

ilii.¿¿i. i ^ Tn^^í 'i'i, h iiiu'> hí'fc, r ' v.^n ^ j^i.' ihL' h'S .n ^«tHi 
B^- i, it '-^' 1 ■■ • hunvhk l'iM^''ií' rk-íi 
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CPiin. f rartksí>itii|h'i r™iítec, añd e.T. Hlx 
'IW.fen^NS^n ci^fioTi k ¿V Pimn*íl. --dneHÍ Ju»jin«e. 
mriL ihDwn iicre. 




papE^r fnadc todair do&sn't lasí verv lorin . 

my drBíim^ i. cq gí> up Imü tht m^^ins an^" S 
make pííper írQfn che w^y pe^pjc j.d t ^ 
I ^nt to go wiüi ih^ ycung ,n/,^^^ 

paper SD >t wl¡| la^t . Iq^|. l^n^ tím^. ^u,^ ^ ^ 
a probí&m of japin.. I wani have t h^sse oclnt^i!^ '^ 
ov^r the ^Tlrf. and ^.ch one ^ 
piper vvhich suitü its owñ co^ñEry.'"'' 

tfie. mode^ Ifi his tooks ust Equtb^er^i tr ianíU ■ 
tnangles. pentigons. añd he^tiggns^ ' "^^^ 

as che cQrners pomc í>ut, roi ^n. as m i stsr shahP a 
K unaccepcablÉ b^cays^s make ,z írom a sq¿re sl^ 
or paper you liave i:o cuc it aní fold ¿n qhÉ eds-ts i 
stsrted to u^e th^t shape. chíro *&uld be í^d bsrdErli J 
betw&er^ Fbldjns pap^r ^^d cutilríg It ai»d I mukí Z 
endSess shapes. Büt l will Lise aii ufiu^al sh^e <ikn 
tnanglÉ, ütiay ff 1- Gñn nnakc n good itrucTurE frD^ ¡n ¡ 
see that your kftíght on horsebsck is mscÍE ffQm 
ptfrce of pap*r. bus in chis c^se I fecl tíiat twü pÍB«5 
would bt betEer. Gc*d made the humgn btjng and thí 
h&ríL- as separace cneaiurcg, jioE cofinecEíd. ^ m yEHr 
modeí. The samí ippfies co your rrí&del af a kangi-qo 
wich a baby in ihe poucíh—thÉ baby shoyld be /sep. 
ratc prece. W's differefit wh^íi jíou're C3,rvini| hom w 
wood of casctn.£ mecal. TTien iii pcis5itó& co ítajtfnHn 
onepi-ece." 

We v^ere lnterrypted by i ^cnock at the líoor, a signaJ 
by Yoihijawa's wifc chac ít üto for difnief. 
Thnoiighouc the afternoonH shE had puísertd sileml^ 
aboui: the room, dustifig off boxes, picking up mcKfels 
when üicy fsH^ serving green c&a. She nüw brou^ in i 
fiv.i?-course meaJl. Whíin we flfitshed, she recurníH! co 
clear ch$ tjtshes. We seciied dowf^ ta % potcítt üip of 
sake 3Ji:d remmed our talk 

k híd stnuck me earlier chai unlike mofii J3píin€5& 
Yoshizawa sccmíd tá vstJue 3rtnúvati¿wi ovtr ín^iuticjn. 
and I asked him ^ibouE ckiL 

'1 knovy what ^üli mean. in talíigraphy and ape:t% for 
instance, peopie- ímFtaie whaeever Js bÉaiftifuL Tta^ li> 
léñ to ihe great sm|ers artd irrsliaie eheFr styk and dcm't 
dlevelop one of cheir own. Iji the Bsfly daj^'s, origMi» was 
just íhe &aíiie. EveFyone maiched up ^úrmr xo comef 
arKl edgs TO edge, and ihe^ alJ efideíi uf^ wicfi chÉE un^ 
shape. Leamlng those tradicporíal modtlsis ju5C íiks plir- 
ing mysic víritten by oiher composefí. aníf origiíTíl 
hooks are ítilf like that. But ks vcry hand to f™i 
that styíe into free 3fid creaUtfc Q¡i^ami. Ic s noc a nnac- 
Cer of idmü. Peopfe who caji'fcreace wDn't createK evefi 
if they spííid the whote of thesr \ívúí. 

"Of course ic helps lo stm youn-^- To be a íompOE*r^ 
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It dcesn'i i^Címhe Simgeíf kL '*<t»uíjc, the«.=i. 



wx.r«^ iT"''"^^ "^Multe n 



tniGÍTl. 



siirted." ^ * í>"í5mi. TJiai's how | 

I toJd Yoshizjwi I was amazed rh->r k l 
tlntó to create SO,0ÍK) models slnS" ^ " 
«nw Cbe prt,ce« of -nvcntion'caí bVlT^nT? rp''' 
ous, Y« sometimes müdtíls deJLlnn . ^'^ '"^°'''' 
If they h.d f.lded ^J:t!lZ::^T^- " 

uhc a lon£ t,me, he repJied. "When chev f«H i ^ 

I m faCing, evexi when 'm aslten Wheíi , .tn» 

.nd run ™ <„ublc. , w«,-, M ^«7,:" 

dreammg I try co s^t ^isid^ my p.r.c^.i fe.Nr^, nd 
desrres. I w.íf pray to God jn ord.r ip .6nc^n^^^ 
m orte rhiog. n Buddhist, i believe thai vwh&n 
scruggling and c^nnoi fold, God wiir always belp mÉ So 
I sleep. and dreíim. and pnky lo God^ajiíf whert I wake 
up. I cán solvG ihe pi'oblem." 

"I ve a(w3)ís chought that íCfentH^ ^nd anists invínE 
in more simia^r waj-s tban pcople süsp^cE," I s^id. "And 
the way you t^\k about stfuccure, aboijt g^roiíopiia. 
aboui how chp eye works, y&u íourd is rrwjeíi Jike a 
¿cFen;isc as an arcisi Do you consídcf youríelf i fitcle 
boüií" 

"I wani co have ev^^o spdés do my hh. Orie, oí couras. 

fbe scíemífic sjdc, a precise vé^y of ihínking and df 
ácquiriñi koowledgig. 6uC I aJsfl feel strongly abíwji ch-e 
wiídom thí],c comeí from o(d Japanese m^ths and (eg- 
ends. ímd 1 vy::int ihat in my liíe ta heip me cre^te ori- 
gaml. Knowledge Í5 iike someshang you keep in i bar-rcf 
— you Síive Ft. aüd if you use all of it up^ you woni havc 
any múre. Bue wiisdom comcs like a sprir^^ »i Wiill 
never dry up. Peopl^ today ijirnk aboui tiow lo gather 
knowlcdf^, buc ihísy dcsn't boEhcr about wisdoín. 

"Japanese leger^ds often have a Jot of norfsensB. like 
Iha saying thai babies come from the cop of ths head pÍ 
ihe god or goddess, or the story dbcüt the rrbountftlíi 
ihat marrÍGS ihc lake. Of course, wtí rfofi't bcNeve ihac 
thfi moLintaiA accuaNy nnarricí ihe Uke, but chese leg- 
ends are a tradHioft and we accepc ihem ^f'^^y- I" * 



"■^" blrrf UíiM, nui^ui l^. ^ _ 

P=*er klii ídonticil (1.CCM e.r l§-livffi rad r«pÉrf *nd 

t^^f^ I pií riccd tk;i[ 1 ih^- «ily íriG uüíií (|« 
deilc für Riíjpart T*nj rcst, ííwludlnK thc Ctacliír', wcnB 
Fnldlng In thp ÜH-. Tc. fyrthcr chi^rln:. I law ilhat 
éVciTYDjifl chií- tMd ibui'hed th* ¡^Apvr Inildei obC. 
Mwn^ifiMd, íjaj^r ta CQMiríjFm . I rcmiwrd sulL 

Undér rDilikiawa'i dinrtlDn wci KjiI loon loafF^ a 
ítiirmJnjr Ptí eetopus, inii | rMHv undnratiictj vull^ -«vc- 
hiíi ré^fmcd tlwj ííillof thitfxjpfln dhe «vieiClM nd 
ydfi tlii^ OCCupui WAi cipcur^ql fHprifMtí|/ iby th4 
IpCoEchca al dyj! thii hid lccpvd thrDu^h. la chc b&gh 
■Pif thci pú|)f4r. I mjidlc- □ clindkittlnrfl Attc>ivipt-ti>.:i4iju1iE 
the lcg^ al ü^ropiH 1« íi OIQí'O 1^411111« pú^, ÍyE 
VoihÍiIAvrj c:á4J»£hE.nir. fven i^lEhfHjC lnie«rpn>ter. 
tha iTiiCisagci W2E ctcu. SclsJnij m/ nruidft, hci renjmBd 
eh« ícíi Vj Ehc- Cíhrre^ tKi^lli^Wii. hlfc ijwn. 

rcw^ drr^ü rynnán^ aut. -ia Yaihliawa 
laiMl^twd bvtD a üiart ÍGXtM ««DOpv» iw^9tDmy, UHtij 
INu-strjtitwva frem [i íMfl-íy tmtlwok ^llpiw iiawth* 
ilMKr^l fi^d Juit tty^t líípirc'd. Iiowevw cnJd*Er, W 
«Éprure £li<? be-JUty PJnd Bli,£i<nct- *r ^hú DCtofiuj-'i frWt^ 
naturaJ ¡.EriíCíu™. kiH^ -qriiied wJ(h a hl-lirÍDui 
pjintiímliTiH arij^ ■flCtHftui KiuCrrÍhR thrDUüh rhu 4£p a\ 
4 tKfcctlt, eh* -ICí: [Mrr*K mfld by rMwle <hJmt thin. ího 
mMícr himwlfr. Ie ivai a lErá^pí but w-^phüw frEfHftf 
caüdl^liin tü A f i±u in which Aííítiv VPihiiawa harf 
prflvcd hnmiíií m Eííthlíi£. ü i ilftMfv knf.* 
Illm W ifi en:a£mg, piuwfiaEf . Inifilrtíl. daBiitiiWlí, 
ané MiahEly írai^, ÉhelM¡íinhltst*i mcfl &«l 
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thc íun «id tlie nir» ¿r>d ^nd T'" ""'^t^ 

^orfd, aod a«epi ,t, all .nhile thr.í^J^ ^ 

m. i^,í!,n. ^.í, , :^;'sz^í''^ 

«índ, ir, thí w«er H you í^ít^íTT ^ 
purp^se antf ihe wo^|<j a^oJni ™ if^^ r ""^ 

^P-c p.«e.r« ,he üoor. A í!..cl."f„C¿ÍÍ: 

go. YoshiziWB ind E prepared ta sa^ fsríWElf. J ínmff 
not resist askine 1 fmal questifln, After SDOOO modeli 
flfiJ fifiy fears of fofdmg, was thcrE anyih,n£ he Jiad 
neve r beert ahle to foW? 

"A fot? A 2í!n pricít me£lití(CjiT|, ígr instaiite, Of 
toufsí, it'i easy to make the $tiap« of 9 prica fneditit- 
ing^ but thát's afííy ihe surfgce. I want to makE :i modeí 
wbera everyirody wiN not only see che priíít rnfldíiaí- 
ing, bui aíio íect him mcditjtmg, ictí his ¡nner feefin^ 
aloni vyith hirri, TFiosíi sbstracc feeiines-^thic's wh« 
l've bMfi waiEfng to fnakje. Like the feelin? bffere yoií 
di.. Ever.o.. has to d.., ev.n J^.. 
peofhle, succe&irul peppJe. Ar^cf tívéryqnÉ mcíft havt iJiax 
feeFifjg. I alsp WiWii lo rriake iri oj-igíufir thie \úy ef Jlving. 
ííl Buddhism i^all i-t 'chrcswing j^ur boéy to the 
gr&und t£? thank God.' It mí|hi bc a IrcLle hard eo üflder- 
jtar>d, buE LhaE'^ thí? feeVing Tve b^^n j£aiichjn| for and 
to piíc inio origamf my whDle l^fe." 
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were ari pretty muJr!^ '^^^'^ *id bpasli,^ 

nn/ own. i cíuJdn't «t thí ihh^ '"^fern a ^„,14«. 
sríake woufd be dlffmrL Bi,r 1 sZ, f '^s»^' 

I coni.r.d .p i..g«".;^^^ t Thit'r 'd^ 

out Wh.t de ..aJ.es Xt lT^^"^'''^"^ 

wh.t :«po.u .f .h..r t s's;;:?:^: 

fnovement dífmÉi "5niJ,ene5s"Mn J!L u ' 
ENy hí^g^ fr^ ch,^ .tnke^and ¿,7^^ ¡ 

mjfid to invent a [^csHed srralí&. ^ 
At that mDment. rmages JlasKcd beíchr^ mi M Tny 
m ifid raced ig íiníT a spfLjcrort. t 5aw a s^iuare dF papcr 
fíMimj throMghs spjiGe; Ofi the iciuare yvis a laattern of 
hprííoi;hC3( Jines. P íjicíureíf the squsire foNcd írito a mhe 
Thd horfzsntal íirtíj$ íin-ped |ntíj paraFlel nnga rurtnlng 
up and dovvn ehe tufee. I piciured the square roíltíd ipLq 
a CLjbG. but now che edges of the squarÉ wer^ shiftGd 
one rÍTO. Instead of rmgs. tJierc was a spiral — one líffig 
COil rynning gl( ehe way ^rúúnó che CiJbep like tl>e sirYpe 
ofí a baf bor pole. Tbe pjciern cKnfiged i^aÍF>¡ ihe ed^es 
séaled, and a linad ^nd a t^íF íproii.t^d rrüAií ea^ch E^nd of 
ihe spiraf. I had my sríaki!. Tfie MrtcepCual part üf the 
proccs5 Qver and don^. TwOr rTiiiybe th-ree ^cc-sirtds 
had {^l;^ps.ii^d. 

The rest of che tosk. the cKipcyCion. [oc« lwo 
months, 

Líhe inafiy AmcrjGan toWerí. P came co ori|aíni chrough 
mathemat¡í:5. Befare í began p^er. I was a dí- 

voted reíiífer pf Harcrrt Ga/dner 's popuríar -^MachÉfi^tl- 
cal GÉmes" column ini Sc;encj/ic Atf^er^n. J initüieíl. a 
■corresponden^ Y^ith G^rút^er ^nd píleJ Wm ^PtH svtn- 
inventions u( míne a ceco^^^dnon puzslc, íi ^^^^ 



no d\c^„ • ^^^^ wfefft inígrm ariH . ,. 



lit^'K^l^r:^ 

L^í^d^Js Jlkc tht the whil.. thí flopping bird. 

fortune-Mer, the Chineít ¡i^k. and tftrpr.ncer's 
I Ite lecond iimí ^Tíiund. I ^ínprD.iHMS and Improved 
CFHDm. J majcftred ihe tiw base, iJie fish biíc. üie Iw^ 
bsie, aj^d che rrog base. üuúugh I had jwt dHCDVDrníd 
diat d\e)í wert |Gp#iieíNcaíJ}f reimú. (Ncinc í]f che 
boolüi had pw^DÉd cíjbi auE, eiíh^.) Whcn J hisd peí« 
íected ihG inditÍEanfll m«f«í5, J ttjgan Co rfcvise fl^res I 
hísd seen nowhdrc eIse?. 

Mj^ firit ntíímpts w-ífe crüdeíPid unoriginíil. Lik't chc 
traditíopgl nxKteHSi mlTKi dieffvEd írom thc foi^ ÍURcia- 
mencal Jíaícs. As fímif wienc on. Jiijí effüftü ifmprD'iTd. 
and f hÉjan curniííí üuc íbaíns -ol wacrons. sDmu of 
vvbidi appenr In this bMk: tí>e thrct trcpii^l ffeh. ü\c 
huíT.mingíJrifíf, The pcí^mk die SíraTíí?. tlK crQll^-&rfl 
fords. fMaSC Df íhe oú\(:n I havE snice descnü^d.} I 
bHS5 flnd Qi míKteJs tkiT rr^ i^ {mckphmt 

mih i^r-ee l«|s. a rhinoceríM witÍKiuc a hcMn) afld a pife 
i3f distarded p^p^ squai w sgvíhiI irfics. i •^^ mak^Ag 
thínES ih.T «ert unlque. mjr swn? I felt Joy^xhe joy oí 
erosiina diVlfe , ^ 

Buí cfí3tiyicy ¿ 5 fícki^ mu». Jm*^ ^e ic- 

IJZia It c^rfies ^nd icanf. bum^ ^ 
ÍTashes: FiRE ''^^ ^ 



TH£ FLOATINO SÍ^UAR^ 
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Morí> í^-h™,-^ f - W iJwe W 

™k,n¿ hsts of ai>,mah.u3 invertL) Ar tí,e W S 
Or so i chou£hC. I now rBaliie thaí thfs earJy loa of 

.^ause, for che fírst íim<. i coütd noi gréaM. Thc nL«5: 
■tron initiitis4 a lon| Iftvestlgation Inta [he i-rfiailvfi'príi. 
eess, one tíiai comtinüeíf as | wem: t>ri co stu^y zht 
hJ&tory of icierice and becorriÉ jn archrteci ar<d cíesíeEier 
I no-<^ knowf that che crcative lapses. fievíir ceisí:; thew 
arii TneneJj' overr^onne, úne qíie: The ofi^l Impasse 
wai rnsrely my (1,^, aníí tíie r«s«liing br^kth;roti|h 
€^b(Bd .nius to invervc my firjest and mo&t compitcated- 



LEARNÍNG FROM NATUR£ 

VVtth tíie qi^eííiofi ""How So ytíií cr^íe?" my sesríih for 
nfcw ío¡nm5 háeí b<?gun. Ail artiscs; I knew. go tíifDijgh 
p.eridídí- of msüaiSE' and stagnaiiori. TKé greaíest on^s 
surví co mnke breaktbrdy£h£ their fi.elcfe. Wa^ í, likiQ 
them^ an ¡irtisí ítt ^Esrch cM" írtípír^Ejoín! Was I an amíi 
ac allí Wis qinguTii arcí The bodks had ífivtinghFy 
caíJed p^pcrfoidiíii "'the 3.1^1 enc Jjpan-ese ojt oí oii- 
gami/' but I feli Jikc ^ rmcht^niatician .gr 3 K.wrt^ji;c a 
discóyerer, not a" craaror. The modek naver félt 3s if 
they cannLe früm deep iRMde, ilie way I tíioyght arf artói'? 
inspiratroji siprfRgs from wiEhin. l Jwí r\ct mi üut eo 
ínvent new.artístic forms. I ha^f iriÉrely tined np cornien 
wiih corners and edges Wrch edg-es to tr^ ti? íapture tjie 
shape oí a pirtatulaj- aJiimaL Then. wh^n I had lab&red 
w.ith the paper ^ i^^me 3^<t ^ fí^h 3 brrd or a 
gphatTfr áppeare-d, F ie-lt as if I had CDme z^rom for ms that 
had (ain dQrmini: fer j^ars, i waí,- fL^si thfi. luck)f.iFwest¡- 
gacor who ¡had uneaf ttied chem. 

ThPs feeling matched jmpomnt obí^rvatíon 1 had 
maíie earfier. during pralif^í dars- I had ríotjCÉid pit- 
ten^s ír the pSper. When I tompap&d mjf handfyl of 
fin*&hed moi^h with che v&luminOL¿ contents oí my 



co^M.od re^.,.. ,n£ie. .nd '"^^^ 

Itito a mür,t ^^p^^^X^ ^ ^ 
^n^ append^., Or „, ^n.p^, ^ 

S^ometry had í^ughi b^^í, pui Vt"^ 

Cleany the patienis ^Ére "Dut ib^e 

í^mtid wíihm che poc&flti.l 0F íbé plís'^ ^ 

Indomitsble naiumí íaw. =^ 
Gradually . •□n rene^tiofl, the re^o^ . i- 

Tbe worid ^pyt u, is TlJ^S :Í 



0 20 4^|r^^. The pet.fs of th^ suníbvver. 2 hc^ 
oí ihe mouiítaj^ gíMi. ^Ke ^dl írf chsr^. 
naijy gncíW ín lo^ithmk spirak ^ ^rr^ p *S 
íioíítsfür moTé COTipSic^ced prticeíseE. MitJicmwki de- 
termifi^ tJie fQrmaiPon of clgtids ( wiaticfis. in «mg- 
sphefíc príissune). the bmnchmg or rtver, (^^ 
qrarneraiyfi] of the.stre^. ihe resi^rice of ctíe tflfrainS. 
ihe pittém of trísctum In .1 iítriJík biDck of ice (ihe 
crjítalüsne structure üí fr™n water, chc fíríe oí it* 
bfow). Whaíevef che obje.tt or pnKess, g^ofiíÉmíL^bM 
gohíem its blrtíi, growih, rpiúvj^^ní, s^afre, siie. 

and decajf. 

Why ,*ouid iht5 bef "Space f™ i paiEiv^ v^Kfm 
ÍHJt háS propiírtí&í which imp&EC: powErful trcmítrainy 
on anjf ítruqture tíiat inhabiti 1 1," wn-tes ih? ci7Etii?Qg- 
rapher Arthur Locb In hís.^íterwE^rd Eo ft Büekmiftótíf 
Fülier's Syfhefjíücs. BüfíeEsd bf ihe poTOrfyl [(üttíflí 
rtitunéT trappeiJ in a battle between éncf^y i^d entrojy, 
pheriomena cake ttíe shapea amd size^ thst - =: : 
to hoLd tho^e íontei Iñ check Simple maí.hftniüiiC5l f?^^ 
diccate eadi .of ihese cgringüratJoníí. G^^rf ís^ a 
dever nefotiator. worlífng g-^t .[!OÉmpnc?mi.sÉf ío Íím^ 
erterg)' íntf ERitrop^ dOI good Eerms. 

Oiscowering geqmG-try In miurB rtft?w-Éd fí"^ 
d^c^. Whac if \ looked ípr laipíratíM nct wíd^ifi. liiii: 
withouL iíi th?- wdJ-td afOiJñí me? Ai í éiQmifWíf nícirí. 

1 5aw piLtern-s. cqmpfe"^ puttemEh f^P^ ^ 

ñaiure was. a prüd'igious iftventúí^H tíÉ^ising 1^^^ 
SU.Í every neeíí. Ahd the P^rtEsn^ ^"^^''^ 

b.t ^ rioser l«k r.v.aled ^^.^gj 
Ea£h í:pn%ü^tÍDEi com^SBd of jt^t ajT^, 
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de^rs iYiágiiítüde., recombiried, ihuffled— but always 
ii3eT>E.icaJ. They woufd sippear at fuH síze, haSf sit&, qLiar- 
ter Sííe; i^i^hth ^pm, aíid a^&o doubkíf. quíidrup^d, oí- 
cypieíji B&cau5e clie apFmarancé is sndependtít>t sc^le, 
this^properrj. cf ptterní hás coni^ be kñown ^^ff- 
l^RiirfiírreK or íCoírfí|-, Tlie bflauty cf Ehosis patcerns de- 
rives from naiure's eíficiK^ñcjf aníí ecoMq!^, riiot its oc- 
casloná! pFofjjgacy aid wiaste, 

The cüri.oys ching is ihat so mart/ objecis ind prür- 
cesses 3.rc? seif-slmjlsr. GDkxies formi clnítfirsr supercíus- 
tefs, 3nd perhaip.s evefi ".cJu^ter cofripb>íes" — 
süperdüpTartfü&tefs. Rivcrs tninch inco hrooks. brpgks 
ifTtD cre^ks, and creeks intg evfer.and ever smátfer trlb- 
ucarí^j. Abfig a moyf^caln rcdge. dt5tanc^.s arc noEO'- 
fioufsly dbfficult to esti-mace becaiise ihe lefraln lo.oki 
feVerywhere the &ame^ íc. too, is ieif-sjfmítlar. Meíeors 
strike the moon at r^ndom. b^jc their 5iie- and drsiribu- 
ciQí> are selí-s4miEar^ pfimographs of the moofi, whether 
caken fpDím ihe heíghi of I mile or 100, irjvarfably glye 
no clue as to cfi^ crater&' true ^iie. In che \\sr.gé. Wood 
vesseís.go Ehroügh about fifteen setf^stmilar bifureauorjs. 
before they reach the siíe of capfHafi^s the. :^eií- 
símitaritjf endS;. TurbuíeHce Is aelf-sÍTTiifnr: In thé Q'cBa'rii 
bigger vvhorís beg-ei lesser whoris, whrle in tfíe atmu- 
•sphtre, gusts of wind creace tesser guiC^-. Thc complex 
appearance..^. these síape? meréljf ms^ks. üielr iníiate 
.simplicity. 

■Year& ago. grappliííg wlih my- youihfijl creatpviií ifFi- 
■piá^. I uRdersiMd íittle about the proc.e.ss behind t;h«2:ic 
sftapes. é'ut 1 coyld appriíciate ihis fyrirfáam^ntíil lesson óf 
inverstion m ríature: SimplÉ eSemenXí make cQffTipíex pat- 
terti^. Whíle no im'gle définstiojT efKompasses every asrc 
of irVefiitiOTf the essenitWl similarity in.the process, ng 
matter v^hat the fFeld of endeav'or. hints ^^t sDmethlng 
profoünd ^bout naiure. Roñecdng on 3Íf chat I had 
l^n&d from my pnvestjgatiw. 1 í^ifle to the contlusion 
ttíat natyre ínventí nevv fQrmrS by 

uncon&ciosjssy pl^ylng v/fth kimplé efí^me'rtá. 
rear ríngiog them to form pactern5. and 
É:hc^slTig thé patcerf>s chat ars most effk^eirL 

ture-5 way hvetitfns f^Dw tbrmi be ^ippi^Bd to on^ 



X 

p.th n minimum É2ícpEnditiJre or snpr^ 

infbrmatN^. f he «"^^^^^- ^^P^'^'^^^*^" ^"^- " " ' " 
thatappB^í-íelf'Sim-lar- 



In a typlcil ker^tive procÉSs; opénaEÍoh ,« ^ 
^rmed and pnod^ces a resMÍE, x. Thic r^suít is tferS 
back inta th? process lo ^rQÚu^^ ^n^ihBr .^' 
ií^ Fed b^ck snto ihé pfQcess prpdu^e tn^Á' ^ 
(An alt&rna^ive noiacion us.es dne- terms * ' j^- ^^" 
etc.) Each síagq i^ ^aÍEeíf -^ iteratign. h [L: 
years. It^sratíve procciSÉS and liieir p^ttems KayemZ 
undpr sírijLíny informactpn i3ié.^orisE5; crjrsíalÍQ^f^ 
phers, deH^ebpfnent^l celS bLoSagiscs. ¿en*ckis!ís. aid ar!! 
ürcfal antelligence re^searchera. New e¿3jiipí4i ^ 
ítfir.|tt&ni ha^ve comíe to right that cfiuW icaríei^ 
been imaginéd wkhíJ'üt ihe aidQf tecfiíiotagitHl -üAv^lx^ 
'in observational devices arril cQmputeFs. ClíHid chambt 
pattern5 qí jSü batomic partideí ■úfidérgisíiníg fiss™. áajv 
rring eleciTQri mfcroÉraphs of tfw cell, asrial pfwt^. 
graph's pf die eardh, and satuflite imagEs qí cHe siiífeíe 
oí Qther piaTiets have" íransformed the waj- iíe tK¡i 
world. Tt\^ phenorr>e]>ai they rcirteal eMÍSíeíd Écng tefof? 
hijm^riiiy, but fi: has takefl" as this' fci^ xo e^ís m. \r tras 
bccome ciear ihat rcerativc prcic&s$es Né actíií on^intíf 
iiife itself. 

SoFTwe of the most teautifijj fof nis 1 tiave ever fe^ 
are the pnodutt trf niiaiftlfséml diíqovÉi-ies t«s xf-ian 
tvwefiE;y ^ars' old. They are sirange ímd en-igmarií skipB 
kntO.^n as ffciÉitsrs.' Koch sníiwf|3if<.e5, M&?^eíbrt?c sco, 
bifunfatíon diagmms, H^iori iccraqLprs'. UniN recef%. 
Gven die most cümplex mdthématital ^ dfestrtpMns of 
nature stiH íeH s.íicif i of capturtng Ehe -subilcry of j rft&üi*- 
taia ran^e or a wateri^H. But usjng ihe principtes :brf 
fraaistí" Itómetry, a bran^ch oi the dtódplme íí.^o'^n ai 
chaos theory, hurmn beiíigs can fir^alfy capttwc tf^ form 
:oí natijre. 

Ofie oí ctíe cistest íorms lo repres.efic is a snownwe. 
Lit<e -cpÉher naturstl shapes, a .írM3wfía^& is nwe ^ 
ielf-simiíar, vi^= can usís an it&raííve prtfMSÍ to 
erate it. Of course. no wq finov/flftk¿^s artí^ eífacdy ifce 
safPE. and OLir grtiíjcial srrawíiake is but a rouefi flpP™' 
ktiatloíT Qf neai Hiine. Wh-írcaí ^ reai sno^^ll^ko ea 
.thretí-dtmensional structi-r^ irradis? oí Níe ^íj^^ 
.5hai?e chat v^ wWÍ cOTScruct is fiac ami ^ ' 
\r^l triangles. (t was discúvered by He^^ 
Swedish míeii^™tktar», fn \9Q4, .ind v/^uW rod^/ ^ 

c&J3ed a fr^cdl. , ^gi^ 

Generally speakíng. a ímctaf 35 ^"^r^^-^"™^ 
™rc ajid more dcca^t thc ^re fín^^- 1^" ^'7^^ 
:Moít rpaturaf pHenQmena, it ^ Ee^nW 

t.in ridge or . coa.tline. ^he r^^^^^"' 't. i «bj^^r 
A Iract^l ^lso h^: techdcif deflnmorK Jéis^ 



„ 2.6? (.an^e^hac more f^p,ácins 



íolid). FraíCa! d<niens»«i..s a 



5t> ifwJ 5 1 . 



selves oí Qne qí írtítal gíjüfnciry 5 prmcipal iquSv tíie 

Operaiioíi over and ov^r requirea an dHthirking, üñiihRP 
peffünner. 3 slave te jterjticm. Whai bm^t vworker 
thaji a íiDfiipui.ing machineí Thé síaí'clft| poifi^ of ihe 
Kpch SnqwílakÉ tatío cailetf sts m¡tKj| cOñdklDn) |3 a sim. 
ple cquiljcertst íriangte. 



iicn,ífron ic approKim^tes 3 rtal sñawllai^t- ™ 




Usjng the CQinputer, we add 10 Ehc middle oí &ính side 
anocher siínple etemcfit. a Émiiller equilaceral triar^le 
whpie ^dge iength i5 one'third thai oí the larger Lrian- 
glé. Hie resu li 4S a sí>s-po¡nEed sur. 





So far. die snowft^ke is- nothirtg specEjl. Büt now we 
e-rtísr che iter^tive pan of the process. (The gíx-poinf 
5tar Ls regarílcd as fctÉrawom 0.) Add to the middle of 
each new edge a stijl smailer iriangLe, agairi wieh edge 
length one'thrd chat oí cíie ex-istjng edgfi. To mdte thc 
sficgnd iteratjon, repeat the process. 




E.ch «.fie fr^ ; jTííile. eva. mund^- 



Companng our mcthod of rnaking m inir«¡sl ph3wí1i|{b 
Mviih ihe reaí XÍiirtg^ wc find J keers íímlljriíf 



CH£ATlON 



NATURE 

Heíri^gíMuÍ 
packin£ 

SniswíUlte 



MflTHtHATlCS 



It's one tíiing to tise a syst^m to ir^venc maihfiíTrtEri 
ÍQnm ajid quite angthcr cp ciaim íhat a mtrt ^^^«^^^ 
proc^H on preduíé Qrig:im^ n>cid^^^ ^ 
Svork cí ^ Why go thre^fh .0 mucíi 

h..É bein doing -c fcr ccncyn..i B^^J ^ 

thc ihimmenng .urfa.. . ^^^S^^ 
forccs of design ^ , ^ .^f,fití«f 



£t|UAr« friKtil pntEv<iK 




FHACTAI, BIHeNSlON 



The fractal «íííínltlen .jf dlnwnrio,,^ jc*i»d i„ 
B-n,.t B, »,«d.lh.<,t, th. ,ou«.r o, í rÍX^^^ 

rtdu«tosl,B«offWt0h¡an«h«:h,ni«f4r 
uhrH=,|y|,t|c T„ derlv^ M:*h,fcl6rM'^ f-™^ 

DníWs thc Elne h.Co ™a,|Br {epi*i of jÉ»h-, qIIíJX 
l.|.C3r d|ni„>Mn *í ftt <ij(,y r líifmbernf 
piiKe» N. By íte,i,Wdisn, UicR, f IVM,) = |jtfrd„ 



r = «-'. 

Müw Eilir a «fltd unH squ¡Lrs WIioh «d|je li il» 
dl*ld'cd Inta ft^nxAU criefiitti r. there ire (N>(N], 
DT W^. imatter tquartn in ¡m ixüa at | . Henco 

Anah>|;wn|^, a imft i^bc uintnin'fi 'irna.llcf r, Jip| 



i-ii 



A. pattcrn iMnef^. Fdp ca^ flfw^, iHc dwiaminaUíf 
Vl Cti« CKfwneiit {^oiriÉiiin^ iCi dHnEfiuwi- A. Ili^ w» 
dtmensiíh.. j aquare c^éi- illmÉrtlíúfif , d nriw ttvTBr 
■dlmcfKEii^rtli, -iind Mhon. [Icnatínf dJmenMOfíl £th 
Niindellhrot jpentraJÍIíS f hr rclAtÍpmhip t<ó 

It If- cüy tG mJvq forD. Tpikc cKc -Ipijarlthni 

- 1 -ÍD'y- N I 

we s'at the ílnishcd cqujdDn íor frjctJií dlFtli^l^i' 

Wheníwíf thfi t<>mwílEfc ylddi frjrtlori ím" ¿>p tHí 
cumn In qucEtimi li j fnictjl. 

Ffae^i dÉmiSWÍftii caiMwH tell BJj^ívciTrtfilí^ aimMC 
the xhaf»9 cf jn otjoct ffwPíhfif tíi* * 
dpmHiiiDhJ, but HLéin i£Fe4r*til. Ts dw 
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Thc dímtmion ü^f the anowflikc h Üigí «^ual tP' 
r.lfiia . _ . , a Iktlfr moFf thüjíl lcFiiptii, a Irttlc 1?» thaji 
ir«ft— jMFt ^ttut rlghí f ür i rnDFtftcr turvo, 



UP THE KOCH SnOWFUIKE 

ClkulatJh^; thqi ■^c^ nnd lcíl^ch úf Ehe KdcHi ^iH'Qwfl gk-c^ 
takts hard iiVijrlí, but Jt h Vfúrtlv íhc cffqa^ ífl 
undcr^tan'd how tlvíi fr^cEaJ Is ^■cni^ntccl. T(> b«gíflH 

the ajf^ e¡i iho orcginal trJan^lí í^qi^l co Ij ,and 4^11 ihc 
ar*4 iri Ehc ínnjwfflaííe ftf t^r íath nag^ Tiit Ji-«a of 
Eh« ikm-pleft Koch sn«>vílAkg. ch« míditl trF^Jtgfc, ¡§ thm 

Thi? Iir^t '%ti!p h tQ iHd'Í ttfeFSfi mew Crp:¥ngl4^i< £ JClti isf' 
CÍKSC ir'Jan^le.s lUíns í^yt to bc cme-ninth- ihe df 
ÜK pr^vliTUS^ Er¡:in£Jú. (Ymi ean ihls ¡g-iuilv bjr 
dlvldlni^ thi.' nrlsilniLÍ Cri:u1];Jc Up ínt&flln« liEtie 
trian^l^.) Thc 3U^i9 cf thc rc:^ult¡lil<g í^gyi^-, ^ ^i-H-- 
po^tcd smr, Es t>i^uf 

jf = l+Jíi^y 

Ngw thc bpjratíwe prMcSf gíts üjí^iriíí- Tllfl 1^«* 
I fecf atlon addi H^) misw 6'iian£dc!i, eacJh &f whlch li onc- 
nínth tht ilzt &f tiic triaj^^lcs |n tfvt ir«-pcK|ntcd Star, 
ltcT»tl«n terS. Tht ipoind iíflrptlon adds 3(4K*S 
trliLn^ci, eacb of wblch li i^-ninth chc fJie úí tJ>c 
tf líwi(ícs In Ehe /íf Jl iüíratloñ, The thíi'd Itcratlísn ad4h 
Jt^K^X^) nüw ti'J*níF'(&fr. "tíí* íí' ^^^* ^ □nC-f*lFitli OtiB 
ilM -Pf thfl triafiErCA m thi: ««onif tMr*tton. And S&íin. 



"-nh..h Ehc c.^';:r:2^ ^-«^ 

th^ prfrMKHjiíbi;^^ T*i-inl . " ^ ^ "•'«a ¿ddtrf íü 

^ ;':-^';^ ^a 



The ,ymb^i V ^ 



qr = 



I--I 



'-í^r 



Ta det*rrnMir rfn 



1e snDwnilic'^í pcr^wu^^tr evH 
Éííiw. SDt the |«rim^c«- DÍ tl« arlslnnJ trlandlc 

I ^nd Call thi- lenEUi k,Í Üit: ^t^rv^túf Aítcr rjd* 
iTaec y-. Thr pc-plrHcttr of iht slmplcíMnoh^jke th^ 
InPEíal tFÍ|yi!|h^. M j ' 

r = 1. 

Ewh in the íehs-trucCilwv oí Uhc cury^ í^plaffiei 

Che prevíúUi edEc wkh ísUr ncw e^^, cácfi mE-tíilrd 
■tfic lenfth af tho EHTfEiMl. TíW perlmat^ flí ih* íIb.- 
pDÍntcd XLjir l^ tKui 

y = ím'A) = i^y 

Thú 'HicceedÉi^g It&ratian 4ui pra-ÍJfHtflr 

and the nne after Cliat 

Thyi chv tpral c^£|e fcn^Efi -iC di4 nCf! d^tr^tl^n 
{igpin c«>iiritinE thE- 9ÍK-Jftílñl«d tcar xEep zerD^ ll 

Each tcrín li l^fscr tJ*iin Eft* pr?vloifa anL' . wMeíi 
im^á . . . íhí pcrlmeCCi' J| InrniEal Jht wqiKTMx: 
gróh»^* írowly, ajid áfccr ©lehtaCtpl tílffl fc<rtar lllfiH lc" 
thui 1-0. Bt ciic íMUi rtqj, Thí^ujíti. Ii lí * mhuic nn^rf 
ef ifKET-th™ Jlgita^ ar*d gn pnrtli*r-íí tíw Mlíí 
ICEratrtPf* k brc-jlís number C*lriJd a fMío^— 'i 1 
fiiltoWfrd a hundrMf íi?nM. 



L J nf I , " of art 



ü>e liTO tíFTfé. ih5y. loa. are ^istor^iih^d. ExpíciinF lo 

moiief erübo^e chgt ii gpp^ár? impa^Fblc lo con^ 
strucL A b^LC^rfy wich fbur whigs. six Jeg?. iwo mim- 
Jiae. a head, and a Tiil^withoijc ciJCUnp dt pascmÉÍ 
OQubTÍui A whÉEe knight , b\^k horse from a smX 
■^heeL Qf pperí UnlikeJ)^. A J-foot-long fatt|e5nak& from 
a lO-lnch ^quare of papBr? ímpossjblef 

Yet I kTHjw diat siich fcrmídabíe creacicins díd riot 
spring frofTÍ mjr h^ad ryHy formeíí. Iniceací. ^hey w^re 
the prodLict of WÉÉks, moflths. &r y&jtn of di>ciiíiL€d 
work. ápiirred arpjig bjr dmet/ SEroJces of Ifispirítfon. Td 
gííneraie a mgdel as.ce>mpleM ^ tbe biJrE&rfly. tKe knrghi 
oji: ÍKH-wback. or the raxties^iakt:, I had lo tarr^ oiit a 
Jflrge numiber of routÉne openai:iQn& an hi|h speed. I us&d 
a séE of sbortcu^ devcloped over che years to wmfiow 
ihfQijgh opciofii that inexperien«(f folder^ wguFd havt 
t^d to eK^rmme one by ofie. Bui ihai "g&nius?" Dduhi- 
fyj, unlfkely — ímpg-ssibJeí 

Experíence taugbc Fwa differentsiory: chac qrea- 
tívity, far frofn béin|¡. ^ gíft granied to i few. ts railier a 
l^^^d pnocess. a way of cuiltivatíng a good idea ^Lfid 
bringpng ii iq fruin;ion. To reach ch^ sophistscat^on -oJ 
réceíit modets. I worked methodicadjí up ihe Eadd^r of 
comjileítity, addiog layer upon lay&r oí &imple ekments 
to aciah ^ fichi 3pd varied product. Uke tbe. patccrris of 
nature. chie on|amí modei ts a skHíful aícumLjUtion of 
sírnpíe «kments» The tajne is true of any artwofk or 
5í;ieritirc theOrem. To Sdfífrertmé whú has ne;ví!.r com- 
poserf miLísic, Brahnns'a fourch SymphfOny seems ImpjBHS- 
sibfj^ compkx. Yet ils beauty Í5 it5 símplicitjK^ A aiíigFí 
motif- transforjHÉd And eíaboraced. consticytes the mg- 
terial of pr^ccfcaííj^ che eniire fmt moVÉmenL k begins 
quíetly^ gathers stre;n¡líi, unfoJds inexorabJjf, and comea 
crashhng down in an awesorr^í. iragic conclLísion. I be^ 
Ij^Ye tliis i£ ii='ue of every tr&ative act; PQWÉríuí ídeas. 
stmply eKprESsedr arc beaut^ful. 
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A MUSIC LESSON 

--h.r way, ^rea oKs'^^^S^.^ '-'^-^. P^^t 
.ro.sss d>« divide fror., r^dÍc iS sml r, ""^ ^ 

COffipieT^d W01ÍÍ.ÓÍ aiT. ^^^^^^ a 

cKÍy when cntrcj^Es a WQrfe of air. Ádvocat^ íie 
redüctponiít npproach woyld. fer ^xíimple. bü i^diíied 
^o.examine the mmuto phydíal componenu of a piéce 
ot mii^ic. The Hcrmrd Conase Úicnonúrf pfMuské^nt^^ 
i+iythm as "That aspmct ol fnusiií: cbncérnied wiih che 
or.g5nÍ2:acíon of Eijne . ..hy meaíis üf régu'lariy recurrmg 
pul^^s or bc:au." Atihe holiseic íis^ireme U Fats VyaLiter's 
íamoLJs respQHse no a v/-Qm£ui who asked fer 
explanatipfi of rhjfchm; "Lady, ifygu goe 1:0 *wk, you aln't 
gcst ier 

OrceK leafing Lhroy|h iny coííectíoji clítssicaJ rec- 
ords, I encoijinifred among the liner noit^s tílis redtK- 
t>Oí>isi d&scripcit>n of che seconid movement 6f 
B-eéthoven's Síiíviínth Symphcif^y:! 

ThPQygh tht suticler simple md y;nheai"d-€if devkce oj p?l¡íc- 
injg the Sih of an cipeniji| chard [herE, E níscurí () ' Ifí íhe 
■bass, Beeíh&'ítn achieves" án- efíeet; whídi js. unsq . . . 
90 meísyres TÍie' irnsjon mourics, ihen abaccs lo permi-t 
ihe'entraiiM 0f .3 i.ovel/ chpféi wctíon i'n A niajpr. Bui 
eweh during ^his breítfhi.ng speli, 'eeflíM and basses, p»!- 
ilcaío, harp InsíswVisly qn thc orlgináj dupleL rhyihiiTiic 

ApáiT frofT, occ^torial lapses ínfe wb|e«ivity {sifch.as 
speaking aU -loveíy" íñpisz sMtion), the eríCíc eonfines 
himseíf entirel)' 10 ihe quantKÍiable phyEÍe.al propen^ 
of pítch (wave. fr«querKí). intensity (wavÉ impliEyde^ 
timbre (overtones, alsp (toówft- as t-OTe'íClorMnd du- 
raxion Buc chls esfplanBcion is somehosv rncwnpP^t^. 
spiie SUCh obséryations ^ tl^e "^"'^'Í^.'^''^,^,^ 
Be..hoven'5 openi.>B Ctior<f, the dfi^crrpt,o«^ «nno. 

■F.í>mjníiie!y, my íniisic coíle"ion coniflins e-^ reo?™ 



M . . c-ülminstiR£ :m düf^Bd p-^bc^M:!,. 



TiüÉ ^nudus. sínsuoui serpenf T^tüfe l*ici™tí cihfi 
JTlÉtrtespprcte! 

— Tlk J^jstófir£/f^^ 

Tíie húLiitíc desíriptÍQn^oF&eeííiov^^ s^mpíton/ c^n^ 
vay in r^agtiPzable Irn^g^s tíie Eíng^i^is e^pressesK 
hut ítiey fail tü Cícpfiin how fhe c-omposír GMcits ttKm. 
Tfy as J mÉghc, i rtjll never learn ts wnci^ fwusíc 
reading hüljstif lin^ nplL^.a. h |tií.E.tf4e sme w.iy.refkii^ 
ihp are¥tf>ePt.ic reward^ cí my i^nake 'wiN not «nabCs a 
r^wfer this tioQk ifiveni. s con^pamhFe cirig^mi 
m&d&l. Holpsm, coo^ is aníy'.tiaíf dit scory. 

NowJets appíy Ehe príicíples «of inventiorT ta"oH|aini. 
Jyst we did with the Kodi^nrfSMvflBke. -^e w^ll ui& a 
cüimfHJter to spetí-d up tíie prpqíijfl. Recumin| Co 
dEfinition wa saw Earher. rémiemter íKst naiure irwenü 
íiew foims yncdínscioijsl)' pbfir^ 
mefitíi rearransmf them tü fonn píi^írns, ársd gKmíspii 
tíie patterrts chai ^re most Efficíent. The fí rsc siep ts 
identífy lííe ■simprc eiemeñcs. 

Ttl* düscríte. red|u£TÍ.aJitit coíTiponents h?! an origamr 
mod&l are creíHscs: inrfi^Jdual iTtó^niaín íirtá valle)^^^^ 
Tn folíing thí four ir^aiííonflí fap;inése mí^di-Ehe. 

5;^/^r. coi.p(rc.ted feld. -cb a. -;j--^-^¡ 

^níJ pÉ^cai lu'i^- ^_,^%rtmnlicnLtcd cDn-figLiríit^úñs, 
fQjdJ prMUcey ^ base. Our seqünd JLep 
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v..n, t« b* rSf ' '''' 

WiJl discgBS in nrore <ieniií la«.r^ ^ ' '^'^ ' 

* cribíng thí emre seqMnce of blds in a model 

Jt Jiipptni that i sy.stcm haí íklríady bew dEvised for 
conv^emr^ ÍQÍdir^ dl^rims nuflttricsJ noütiona! 
sj^terti. Joíin Smiihs Ohiml InjTnKilon UnguníPe 
fOIL), Smlili, a Briilíli samikjop. and cc«5j5ui:cr pro- 
grammer, us^; a Canesian Cüordinatc s/itEm [o locKe 
poincs on the square md ideriLifies g crea^ the [•íivo 
end pOfnts ít toflni-cLs. TFje ¡«cess of Smiih'i lyütejn 
ensures itiat escabHshlr^ a p«reíy numíricil repreMnca- 
tion for each incdel \t (iQssible, So (ar, lo |aod. 

Thc secorwl sicp ís to assen^ble thc srmplc ek'mcnu 
intc fiaiierns. An algorrthm for devisin| pattern; wg^Hd 
allow thc; computer to call up Frcm mcmor^ t!tc codiz 
numberS far vatlúas typcS üfióidi Uld usembte chtín ÍCi 

difl'ererrt KquÉncE; ta iet what chey wvulkJ prwtuc«; 
Some combinaüiona waijld work well t(%e[l*r, wtillti 
othiírs wouid. hrce the paper into ini|>ossi!jle spatpal 
cofiíIHíracifins. If a múdel nceded aníf fouf or (Ivc fljps. 
EÍw pDtentlal coínblnaüons woulct be ampJE and few. 
and ít would be e»/ to dei^ise a formuh ftw the optimaí 
coflrjg^ir^tiorj of fatdí aJ ^ íuíiciion of flapf . f Moit Pil<el)í, 
ihÉ resulti would be the kítc bise. flsh basC tnrd baie, 
jjid froe base.) WltJi ewh added nap. tíit gertmtry 
wo*Jlíl flrow mírcasingly cemplc=<. but gÁ™n enou|h 
time aríd aii o(í3il«ial 'n(ecciart ef rn-domncSí co sc^- 
i.hte (lew scducnces of folds. *e computer woutd pno- 

Smbmicions thiTaltow the p^cr to totí .ts^ir up 

this boük. 



"^-Pti d,,^^, ^^,^ n^l^hii 
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Thc thtrd step Is by fe, ^ 



thicknesses w «¡isted papcrí Fr Í^' 



malí k the m«íel foided l'^^^irftí 

would rr.evitíbJy r«,mble natHJrin í!^'" 
subg™i.p a handfi,! mjgtit pos5c« thG^'- ? " 

Alüs, I gn, iKí computer pre^ranir™. Sir,».^ 
course m onggmi invcntiíjft remüns [0^!^^^ 
moK thifi 1 iliougKc exp^riment Buc iLT 
attempt co pragram a cornfHjte. pr^ducP^ 

360 ModeJ 91 to prh= o.r E.dm«rio ^ «r.^r 
race oí nftDre áafl one hundred - - 



ihcughi Éxpej-iimfint predícted^ 



sm^ll portion Tif il. 

p^tern.-^out |Q perc..e^prc..d .,c^^y J 

NewYork. ^ ^ 

Wtille AppeS's pfügfarr prQÍmé4 hiHidrdf dm. 
liiifíg pfliterns. rc stopped shgrt crf pi^diíG?|j íií^ 
modeL To find 3 computer program úm h» ^tmru^ 
a íujníjreíed work of art, have ehj loofc m g pmU 
díKipline wi-[;h a tong hi.stoi7 of míchan¡i«i 1^^^^^ 

Th^ comparFSOn proves mo^i ifiier&itin j. ji iw 
cbought experimífit, th& prQgrammGrs' ■(ii'iffTa^kwKH 
reduce dl^ trtworfc. to its fijndamefnal ijniii atd dína 
a syiLern uf riQtation. Just as an wi¡pjiii nujílelafl^ 
reduced co an eKplicitly dcfineii seqtjience ^ geiíín^ 
folds, EL musicaf composition c¿n be bfioiíí?n (fcmflí^. 
noies, UíJng 3 maíhemítíOl tfidmique calleí Fcm^ 
analysis, an errtire compo-iitJnn coutd be rapfíswttJ^ 
k single curve on an erwf moos ú&cílro5íQpe '"fíi^^ 
j.s the íymphon)/," tfie phf^dse jaittís |eaji ií*ni¿i^ 
Íckfic^ úné Musrc, "rwither mDre n&r Jmí. *hJ «I*^ 
phony wfll .sound noblc qt tawcffy. muMl p" -* ^ 
mfin^ or vuígpT, áewrdfni tP the quaSit}' 0'^^"^'^ 
Today. wídi ihe advenc of drgitíJ reconJlng, 
transform ehac cui^e inW a iEHng ones*"'^^^^^ 

itíijsk:, ■ rt¿h tr 

The progr^mmcr's al«= handl^ íl'lÍiíV 
seffibling patternj. wich east MeJD^. '^¿¡fi 
rhyEhm. tíw bupldliif bloíka.of nnJíicil '^'''J^^^ 
be manípulaced mereijf by imf>¿\f>i "^f"^ ^pj^rt 
iucttEasrons. simuliareoüs (Oinbiitítiof^ 



61 ■ A MUSIC LESSON 



íFavor of certain composers "^"^^ 

^960s. Us^ng a gr.phi í¿¿ ""J3 d"''^^^'" 

ter^l ^cr^d In ^ Compc..,dn^S d™ 
charactei-istie pattentü for aach- cárnnJ^^ . a^íwred 

IIZ ^'^"^* i'^^^d ^'"^ 

mefodies by thirty con.po5en from Bach to 5.rav¡nsk, 
classifyí,^ tKem accordiirg whether each noie was 
hrgher Ehafi, bwer than. or ih¿ éirY»e di^ pre«dlr>. 
DPie. He found thac che unrferJying pattern of a meiodv 
thou£h not often oWmus ro the listener, was essejniuil 
to Jts Qv^raJi effect. For example. thrae pieces as tiíverífe 
as- tKé fwrafé to Stravjnsk)r> ballet Tíií ñrefíiH the oper- 
jng theme co Mend'eJssotin's overture "The Hebrrttes," 
and the second theme ¿n tM fírst móvé'menr oir- &ee- 
íhoyens Erttica Symphony begiüv as foflows {Parsoni 
i;^d the symbofs D, U, and fl for efown. líp, amf ro.- 
|iffiiited, wich an ascensk repros^fjting' che ftf^iL fi9|.í oí 
thetherñé): 



Th& Ftrébird 
The Hebriideí' 



ÍDDUDD UDDÜD DURDft 
*DDUDD UDDÜD DUDDU 
*DDüDD UDDUD DUDDU 



ifis reasoned that coíripctóéfs unconsdoifsty 
make ijp melodtes on the basis of their undertytng p¥t- 
tems, an tnsjght that pjogramjrníri hive taken furcher- 

to irtcorporate she iííea of -structure jírto M,ínp.ucer- 
gírncrated scores. At the Thomas J, Wátson flcsearch- 
Center, in YorktOWfli He.ights, New York, EeFioic B, 
Mandelbrot ánií f^lchanJ F. Voss have used che principles 
Of fracEa! seofnetrj' to •specifjf both the deep' snd the 
■íurfaice . stnjttares of computer-generated cotripoEJ' 
tions, l^andetbroi had noCÍce.d ihac niíanx targe-scak 
piecej; of musíi: staíisticafíjí £etf-smUar Ttieishapc ñf 
mefodies- has mMch m common with ibat of loflg?r pas- 
«fes wlth thac .of entire mov«n«nt5, I" "^'^^1^';. 
individoaJ meíodíes., Mandelbroc =ir,d Voss have fownd.. 



n«i.^s ^5etT.ble ri.'"^ ^"^'^ "^f^- 



ELEMÉhLV 
PATTEHI4 



laniií 



ELEMENT 
If^ATTEftN 



MSJSIC 



Eqiii ;ac<ir^| ^riafigÍG 

O^ICAHI 

fe^. petil bld. 



CftEÍ¡Tí6N C^OEÍílün Müdel 

Tet SÚO )íeaF5 Grf mveícigacrún bive aíso faiÍGd cte- 
Fn-ystif/ che compDaL¡&n prccess. Whifti ¡t is poKjb-Je tü 
prmfiice rrmK mechantóí" rneaiHSi the.í™iloíJlÉS:are 
staJe and cdd, afd nst cne is; as siibjhrhe as a meipiíy b^í 
MozanE, or üvén as cacqhy k che tbeme to a. popular 
sísng. A compuEér cannfoidisiinguísh bctwÉínan umut- 
■ce&sfuf melody and a süccessfüJ onje. Ttíat diekie mus'^ 
be f#t to human be-ihgs, who wi^l apply ttMi.5ajn0.51an- 
dard of beauíy íhey v^úujd m ijhe contert tialli T]i.e íoítí- 
püter íaj^ ím^ itie n^teriaJ of íhe ■compMicic^, bi^t 
ttie human bewif must reíin?e it and declarq it a work c?í 
art. The samG- woüid b€ true oí j íompuceri^roilgaíni 
model. Ic m^gbc rfsemWe a r&indeer gr g sri^e in rts 
maíhémfiiÉcat deESiL but tlie íí?er?clal Quahcj." ihat 
ÍíreathÉS yíe ÉnK> a ímmsfi coínposiLÍQn woukl be ícht. 
TTie ftp fnDrn rirfucCioriÍíiiTí to ho\íítn wodd rerrfam yn- 
spgnficd, i:h& dividc uficrosied. 

m leM-a diinkÉr than Herffianfl ^on HEÍmhoJtt. th^ 
foyÉidfií: óf modírn acaHCtó cadUí^d tNs v^ry ju^on 
Ehr^w hi..h.nds h aeteist. ^^^^^í^ ^lg^ 
^ a physíc-5t. Hdmhdtz l.ct.r.^ in P^i^otei^ P^r^ 
formed medica! d-^Ctlon^ di^bbled -n optJC^, ^aje 

bro.£h. ^l life ^F^^n^^ ^^' ^"^"^ 
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musical aestheiics in tiis treatPS^ On the SerrsoCions 4?f 
ToíTe (1862)- Heímhota divided Fnuípcal invencion inw 
ttíree comporients: the phj^sical, thé ph)^ioSc?gkal and 
xh^ psychplogícal. The firsi companGni consistí of che 
trajijmissiOTi and reception of pure sound w^^^i the 
second of the í>Kcit5tion of ncunQnr. íiVing rrjse lo sen- 
satÍOTíi and tfie lasc of the mencal irpafies or íissociatÍQns 
provoked bf nhe Sínsatpons. 

AcousLÍcü? phys^ds can sumcíemlj^ explatn the eiTiara- 
cton oí waves from a bow^d sir ing. he mafniajned. anac- 



omy and neurobiolpsy chesr rEcdption by íht eardruín 
afid their trafisrormauon inio eleítrochcmieaJ impu^ 
eiit whííi PE comes EO psj^cholofflf, Heiffiihr^^cií^:^^™ 
d^íéat: IrtventFon rÉmsiní b^yond icientrfic sj^ 
"Wc require eveiy work of arL tfl tw fea^^Bi*- ™ 
wrcte, . ^ 

artd üh^w CÍ.I5 bv SMbi^dng it 

in ii by craími aut ihQ i«i«biPlty. cí ri>«tiO.. ^ 
rluin o( alF Its sepjr^Cí p^irti. . . . 
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ejfíertt o/'JÍJe regulariiY afíd li^íis" ° °f *^ '^"^ 

its regwlír itfbjectlon to neainn, wíiMi eicapes ouf con- 
scíwjs appnehertsíoíi, thai a wtiHi af jrt txalcs aíid deÜSíjtJ 
ns ajid ihac the chieí effccss of the amsticaliy tieaiJitfwi 
prMeed, noE fram cfiE pirt whicÉi ■«íe are jWh; íuíi^ 10 
analysen [íljf Italict j 

modí.1 or a íwiiisical compt>sitrofl , havc s^r* thíic ihe 



fírst step Is to gather and no^s» the rm fniwrial. tht 
wcond scep \t, rofm combinatinní of tlie constituent 
parcs The crutJal chird ítep consíscs of seiectlo^ one or 
sereral paitiernj from amonf che irijíriaíJ üf options. 
Ojiiy fKis step lies treyerid ch* í&inpucer! grasp. iha 
tr^í sourcé or in.eptloii^che i«theclc fa^ulcj thai 
g^ps and mdds paccems intp cheorems or "-^10^^^=^ 

k noE er^üÉh t=> «fí^ct tte f-atterns ch« ^c md« 
eflrcií^t What is ifiv«r«ion's mla.n| co^.p^ncnc? 
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THÉ PSYCHOLOGY OF INVENTION 

A h^Jf certíury ago, diG: French finathematJdarn Jacques 
HMíitEard surveyed the WDrkíng method-s qí his coi- 
leaggí^s and posecS n fQfmJd^blc ¿Fuestion: How do you 
.Ersíiteí l-r^dafnard w^s ci cfeacjiv.e thJnk^r in hi; own 
rigttt- and knew mipny oí the matheínacccians, sífpinTiitSi 
pai/ít^rs^ poets. of hijí day. j(h:.wa£ a long dtijf: Had:^- 
mard It^ed from (SéS to ííéJ.)- He sent oüt a detaiÍÉd 
q.uiestronjiaírs and cn I 'SJ/ reveajed th.e rü^jjcs tp a $/m- 
pcsium ac the appraprialely rarrtad Ceñtré de SyntKí^se 
irt Paris. Hp& püblished summary— a íictle volume calJed 
The F^fchghgy of hv^íiY^hn m íhe Mathemattcú^ Fit¡iS — is 
one qI the mQSí i^x^iitii^ books I hava ever Mead. 

As Hadajnard- esípected, np two inví ntor^ work Quite, 
che same way. Some mac+iemacicians, Hke some compos^ 
ersn wnterí, Mid apchitects, are proliíii:, whHe othGiis,, 
equ^lly skiíl^d, labor IntensÍYefy and produce littlí^. Soine 
work tjy day, üchets by night; a regular regimen aids 
some and distracts otñefs. Bui vtfhén he had sw^pt sur- 
face dHffererKes i^idc. Hadannard found that the ac: of 
irLyent.son was ídentkaF from field to ñeld. Fr om ht$ find- 
íngs and my own: research, ( have drívvn some broard 
tfashis abí?ut créátivtty. 

Hadamard be|ian by dlsfiding ihe creativc procesíS ifico 
stagGs: preparation^ íncubaciqn, .¡JlumÍJinlion, and Yerifi- 
cat(ü!>, During tbe p-reparíifóry írta^^ the inveíitiir at- 
tacks the probFem with deJiberation. If the probieíTL \$ 
easy, ^he ^o-luti-on cqmcs wíihDUt: effort. More often^ 
the ihvencor surveys. a raenge of po&sible sQfutT&firí ánd 
.3peÉ& the prabfem aside. The foliowing p^riod fs one of 
incubatiQfii. WhiJe ihe fnvensíjr'^ atter^tion Js focused an 
other thirtgi, hií m<nd turns th.e.prchbtGm ov-er and over, 
■contÍnuJog tbi? JJne .o.f aittéík bégun dyring the prepara* 
tion Kage. The submerged sofution siruggJes to the ^ur- 
face, gasping for air. Eureka! Thi^ tnveñíor experiiences 
iHtJjnfnaüoí^. Tho stsiutior sippears, complete and inicon- 
trovertibJe. Although il must bt verified, ácruttníied in 
the li|ht.of á^y with patienc^ arsd ri-gor. the bard work 
ts. dqneí tíie rést is "rKTíjppíng up.'" 

The first and last itnges are easily ursder&tood, but- 
Hadamard'i respondertcs SEruggfed when they tráed to 
dpscribe the part of thinkjng that produci^s iñcubation 
artd fe(tunnií;atfqn. Son^e calfed it ihe "üncons.cious." 
otherí the "^obcon^crous". William James., one of Had- 
nmard's mapy rnentorsH had caJled ít ^'fringe^cDcns'Cíous- 
ne&s"; the popüfation biologrst 'Francis GaJton referred 
to it asíhe "Sinte-chanribef of conscjousness. Whatever 
tts. name, they shared the biüef that an important part 
üf ihc- creative proces5 occijrs in a pface faEjrtaníf c¿an- 
^ctQíjt ihoüght. fhefmhoJti would have agreed.) Aíte'r 
■th^ey had Ímnaí^rsÉd chGms^.íves in a pro.bJerTh íor da/4 or 
weetei che soíücion v^^oufd comé co zh&m s^^den)/ and 
vvfthoüc prompting. A chemist namedjohft Édgar Teepfe 
vvrfite chat hfe had oíicí^ work'ed üpi t proble'm íor half ' 



hotjr without JtnQwmg i-t. . 
wts atjQut to step out oF ihe bachtijh k ^ 
two baths ín a r<m. Aaother of Had ^^"^^^t 
^e math^maticia^ He^fj Po¡rK3fÉ, j^'^'' ^ 
diícoveíy oí Fuchsian functlwí ^^1^7^ ^ 
geologicaJ feíd trlp. Poincaré haí würJ!?^^^^l 
tem far weck^ but h^d ab.i.doncd k faSH^^- 

den illymination. a rnanirast slgr, qj [I^^^ 
priíM\ wftork,'" Pohcirá wrüt&. "JhBr^'r^^ 

*.-¡™pc ^*Jb-^¿b ÍP^ ^^1 . . . ^^fttÜSbñ.^ 



scious work in math^matícai rnveniion snr*, - 
incontestíblÉ." Upon recgrnlng hüm? hí t^'^ 
solutiíin through more riBOf chjs mcans' ^ ^ 
One coflnjjQser had a usefyí rt^eTapkferíb^t^ 
o siag^s. inuminaEíDn índ feriik^t^^ iT.^NB 



two 



■■Í5id, is like lookrng out a winítew ¡niíí théblicL^"* 
a thufidér^drm. Suddenty. a.fWi oí %hTninp ¡íh?Í 
entiré fandscape. Illuminatio^! fn that spíÍE 
has^ s^n frv^rjrthing^snd rvoihifl^ The ^ ^ 
tion is the pattent re-Creation of tha^ \^^¿^_^^ ^ 
b)^ stone, trée by trée. ' 

Hadamard found that üncor>scious wd^ oftfiR^í.^^ 
whik.p^ople dream. liai^ respondenrs mjíé r>K L 
had woken from sh^p co find a M^ucicíi. icíTie fffci.! 
than oíice. (Hadíímard hims-ejf had done t^.j AnAfrer. 
■i<Sñ mathematscian, Leofiard Eiigefle Drcfcsoj^ sfijf ^ 
S^tíNTy about hts mother and her sisi^r. rivife in¡ec!inBíí^ 
■d^ ■a.t schooi. One n^gKí;. after the iweíiad sperTníi 
evenfng struggJmg over a pr oWem. Djtksíjn'í inote 
d'reamed the soluLion ^nd beján recltíDi IMii i fed 
voice. Her sister wüke up and took notes Tf-^ fo^cw:r| 
morniílig^ m cl aas, the &i&[er repQftficf tlw njht iq^ 
which Dáckson's írfOíher diítn:'t -jímow. 

I have nro rfoubt that dr^mrni soJutloJis c 
A Triend of miT>e reports a sÉmHar STüff aÍKxil liis v^^^ 
mace at YaJc "He was a cheinypJ ení^neeri^ mijprrt 
used to wbrk on prdílerrís in híí iteep-," ifí" iWerrti 
me. ^'M^rco was quite a character. He woüídgí^ 
sleep bfí^es^ üí thirt^-ííx.houra nM>rc:arYff wJmHíI 
in his sSeep. A loc óf wNal h^ "¿¡d wa3 atotK dreitñff^ 
büt not always. We posted che besr quí^tesffli c^^ '^" 

"Ofie e^nFng, afc£r Mirco had 
we tried to wakíi him togo to dhiner, W-e ^ ' ^ 
thirtg— shook him. teít him with P'^l^^'^;^ 
worked. Suddenfj^, he sat straighT up fñ M 




^oycjng. -Hbw did v^^ get té ih^ E^ro P^'^'" 7^ 



vve g^i 10 che zeno pcjntí ' Hi& 



and he wg^ v^&ylng hií.arms ^boux. J ^"^^ J^^^itimí 



0M 



díracify M me anií Jaid, ■rou're not '^*|!E^ye** 
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--,.0.. íídí;!'*:^' ^*^^ ^""^ t..'.:^ 

/ ^*'' "^'^^^ Poincaré. -con.i5ü pr&ci^Jy 

n^íi% InyeF^on discerrtmeM; ^iectjon." Tlie Sym, 
bülíat poet Páuf V.lé^. , Centr/de 

onything, VaJéry aiÉsrted. 

i& him in ibe maas of che chíngs w+iicí^ tiw fcrmer has 
Imparíerf to hlm. 

Wl^I wi cal' |Enru5 15 rrluch [ess ih* work of T^í Rnt 
one chan £be readjrtÉSs pí ifíe= ¡*Lqnd áñí- M gíásp- xhe 
s^tue oí w.h^ ho5- tfif fifl fekJ !hef<?re him artd to chíiagfl: it. 

Thc rj^a that ínvcíiticrfi is= a dííciplined seaj-cli íor 
paicGrfis HéFp^ expíam che workiirig methgd oí artists 
vyho^^ abflit)^ ottienvi^ ¡ubji aiCríÉHJi&d 4x3 genms, 
Sí.Lídíeí of Besihoveh's sk^íthtrooks reveaí,' for exampte, 
chñE over 9 perisd sf ei^íht yÉar^ h& trlísd Dut np fewer 
chan fourtítÉn djffcreni melodEes before he seiiled on 
ihe:.|jiCtcrJy sfmple fn si cheme of the stow movemeni oí 
hh Fifth Symphofiy. Ev-en spi^íntsiHÉíírtJs ^ct& of inventiQn, 
such Júhann Sebaííi^n &ach's improvlaed íric-pírt 
fugü-es, fii ihe paeiEjrrí. It may thai vvhai we JafceF 
YpDritan^LriS inv^Eióó ■óíícüfí- wi^ei the crfiatipn mft 
■íelecfion of comWnations folíoñ^ ^r^p^dl^ úpor> eaj¿h 
oiher ^ Eo appcar ínstítjitarieofus. 

V^at are che coimporvenCf of ihose cümbinacionísí 
The \¡ké\y gtjesjs. is tíiat t-híy helong to the ^nvenior's 
fietó- nDteS for ths comp.oser, wcrcfe für líie poei. aI- 
sebraic symbDls far tht msthÉmaíidan. YeC thi5 ^ noí 
ífways ih e cM^ Thé cofnponents fT^l^ sürf ogaces fúr 
:he finished prodüét, tate.iract quantjües sLich form or 
rt,),chm A ííl^^císi ii.ígíit wofk wíib fdcf^res. i pair^cer 



spíice. In his 
Einsteiri wr^iíe 
work; 



1*1 




Wonfc Gr laftguage, „ ^ 
ih. d«,r. »,rrí™f,n^7/« SXÍ"^"^'*" 
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^hid. cin.be í^piünicHíd ^ .ENsr; [tiy. J _^ 

Anoi^ eírimple catn&s frofn chess. "^wLí^^^ 
chÉK" píayGrs 3f e rtíiawfied for makir^ 
deci&i&ns. Thejr ability to pla^ aníí ^tefeaE foní- cr ™ 
oppDfients ai ofldE ai^ears nathffíg slwrt ijf rnifí^¡)s^ — 
RecenE advajices irr ihÉ íethF*p[og)!. of cbs^jjE^rjM 
c.Qmpifi;er¥5iqggesc a ntajíMi íor their sjuctess. Ii ^ppeií 
thfltt humañ chess pínyers, íike ar cisu ür iciEnüsts, rtí¡f 
on pattéi-ñt When thejf grancc m ihe ísüaftt thÉjííiftr- 
look indrvNÍiíai nw^es a^c? irssti»ád $Et ccntt^'AaLba ^ 
mpves^ MSfcfig what ojie ^thor díi cüjif^íflf 
a- ""vcjcabyíary oJ patterrís" eo sírean ■si/r i¿s<ste^ fffl5^ 
tinations. The besí compücer prasrani, lh™tiariiíi& 
a rÉSúrvdi r af ^í^cni^fd paLtems pnd an 3|)ifftí^^ 
spotísin^ rww combinitiDns. hffi^ever, v^hit l% 
■Jn- ImagírKaiíon they make up -fef apír^í. ÉMhaiifiNt 
enumeríttmg -thfi nfBremal bencfíc íiÍ iiiwv^ 30?:^^ 
to :any possib^e sqtíifo on tí^ boand' aüc a fate. ^ ^t^ 
175,000 positions a wcond. ThEy prejí an 1^™^ Ü 
l^- evencualJy their opp&nent sIíiíís íij^ ^^^^ 

ste^mroíl co yktory. ^m.i.ií»:ts I 

Oíict ihe inventGr has plajwd ^ thc ^»*^^. ■ 
of a prQblem. how ífees he kncjw wben hí f:^^ j^^^ ■ 
the solution? Hadai^ard fDuml 'haí ^^e^^J^" Ü 
thí! eov^ming factoí^ li aesiheEíC. ^ 
or QquatJafi ^hDÍén bésc ^'"^lf^B 

pt,o^.g. ñ^\fw ''^^ ^ !l:írf?' 

ín^íe th. true wpth t^^uti/uF;- ^r.mi^^^ 
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«4hi¥¥. WlndiiíT Cnji:k. &BrtrsP,¡re: «ilMt vauIq In Sc 



Piíld ina pii tCem «vwy wh«w'l 

Dpp«llcx |H^, IhiCf^L lilarmJE cellln] Víiylti, Ljntwii 
wf HaJcím II. Crc^q Moiqui! s^r CobnJ^j^ ^it2-H^ (¡cífjí 

(rl;^ÍH CcniparE wltti r^ld^lns pattemi ^ cht mb, 
lí, and uikrpjbn^ pag^ li^, 
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""re permjrtent ihar, 1^21 P«<«rfl. are- 

first USL theí^ k ; ' ■ ■ • fi'^i'Jty li 

folcJ* but che í ^'^^^^ "««^ <»■ 

I™ fleW oí end.av^r, hint. sorretíi.ng profold 

fronn m},jnv«t,g«ion, I h^ve «me th. cofidusiS- 
líHit inveni new fof ms b/ 

unconscifflJ3l>' playíng wiiti simple eÍBnients, 
reai'ranging chem co form patcerns. and 
cboosing che pattenis tbac are most beouíjfd. 

If that souníls hkc the wa)f nature invents . . . jt's 110 co- 

En.í:ouraged k>y the success oí Haíiamaríf's svrvey, I íJb- 
cided to conduct one of nny own, i wariced to íearn 
whether cht: workinf babtcs of paperfoldo^ píifíllel 
those of irwentors ift other flelcfs. I be^gan by compiPÍJig 
a list of questions. Do yoíj wt out to cceate one parcic- 
ular modcl, I ^iskeii, or \% yaur metbod iri3.l ír>d errorí . 
Do you consciously use gctanstry in ycmr mtyS&IS? Hffw 
lon^ do your modeJs tafce 10 ímverit? Ha,ve you Gvei' 
ifivenled one instancaneoüsly? Dq ycfü create tn yoiir 
head, or do ^ou always begin wich ihfi ¡npÉrl When ^ou 
get stuck on a probiem, wbai do you doi f'm^ly. are 
ihere any jnodels you háve never been able to lYukef 

I invíEcd ten prcemjnent Anverican paperfolders to a 
sf'm.posiwnri at ibe Americjn Husetim oFKJstural Hiscory 
ir New York Ckjf and sent them che <jij«sü6fiíi. Much 
of tbe discüsslon was ceciwl»! and pertained onl-y ta 
origamt ("To crcate tbe bíklni mechani'sm far the íinks. 
I ülcaifid the double chicltness in íliIJ . . ."}, buc some of 
the commetns went deeper. These, espcelalljí', pkased 
me, for tbey ■wcre \jñisf\r\ily like ihe respon;es Hadi' 
mard had receivcd. "If I can'c ñftd a solutlon," saiíf ofie 
folder, Scephen WeisSf "f will tet ihe madd go and C'5m& 
back to It in a day or a vy«eh. Ofwfi my swbcbnscious 
mind has been working afl along. and when I eome b*ck, 
i can fin<l the solution/' He coniiniJed; 



f £ t^k . teng .in,, p^^P 
had w r«íon tí, jrtir,,te in « 

I l^ve cfie tíma *i,p,rltn£. , 

;r r:tf; ir^^ 




H3s 





^onry .bou. ^nting ü^^,, shÉ^¿'¿^^ 



She LúkJ ^ nevcr woHt^d on ™iil-tt W 
rfHf^ th™ dty.s If shí .oyidn^í ,E thiHt%« 
aslde. She aid, "It's ihErü. It'll ^ptrute wJh^ 
VEry ofscn. aft^f ü perj^ 5ubíífTiiiíK.5 intti-p¿ 
5he wDuld mafes a mti4^i períeeniy thD vf^^ íru; 
[Alkic Gray f 

I never wofked on 3 fold cwitínuoliiiyüfftíl I in^f 
a EfllLrüori. SdmetimeE I woq\Ú lucky and iht f&ii 
WOIild be spcKíiojviíouí. Büi[ iF, DÍtcr i cEftain pfeiQd eí 
EÍFnE, J hüd hibd íucctss, I '4 sct it s\úí^. Aivd m-> 
majíte ■^ctk*, nna^bG momhs licftr í wduid b*ÍH!í 
ajid warlk li t/ck^ -^nduskin [Neol éIui¡ 





A good dcal of my prmif. ^ «nvíníicfl ^"¡1^ 
cfireCTed eíTorc tQward n set ¿oaí, bü* an aif4ül!)í^?*n:í 
linJt a#íd hünch. I ir)' co be akn ípr aKklE!U fHí^ 
bNníei to íhrfíp of hcf Th^n tíiE ñíb^ct I Wl w«1wl 

(Robert Luig] 




TlNe híu(iüri chíit ih^ IfF^nEQf shnuíd a^^^^ 

methQd íij wéJI. He mvm fond of 4^iioE*g tií^^ 
adlvÍÉÉ. affej-ed bf Lecnírdo da ViRCl: 




cxprcssiOAF. garinirtw^ and <™ndt^ ochBf 



THE PSYCHOUJGY OF SNVENTfOJ^ 



had do with bein¿ ílíghcly (JclinDus wlth fívür 

^ The í'olden echoed words unered half a Mntufy-aíp; 
Líke Hadamard''5 respondentSi diey did muííi.^qf therí^ 
work unconscióijsjy. often whiíe dreaming, ancJ looltííd 
fof forluitous rcsefnblances co naturil. oijjecis. They 
recognízed che ifnportancc:. af iocubatíon; \í a solutiíín 
didn't Cúfne right awsjir, íf"Eh« psttisrr» wasn't right, they 
.íiyóüid séí the probSsm sside snd curn co another one. 
Thei)' eí<perienceá i^llumin.acion; sirfden vlcKif.jí- And 
thej. rainforced xTijf Qwii- Sérisé.af beíng a discoveritir, itie 
fe.*Hng of íalllng forth íorrris irthererít ir tl>e paper. 

I had often speculated thai the papfli^ddei* 'k bottí a 
dltSCOV^'ra.r 3íld a creátor, that the ewo roles are not, as 
is ofteri teliéved, mucwally exclusive, .ln tíie earl)f stages 
□f inventing. vvhen I am fnafiipuJating gcomítfic ^e- 
ments t» capture the striictuire of an afliriiaJ, I feel Wk^ t 
sc¡en.i:ist dhtovefing patterhí^.in t.he fraip*"'' As the.tno4ct 
deveFops, and I tui-n lo aesthetic decisioni|o.vemiii| the 
.aéráilsd shape of th^ animal. I fetJ üfee an artist Cftaimi 
patterns -n the paper. Cl-saf ly, 3 nót aíone 'n 1^i=se 
Intuiiioní. sfnce bpth Akif^ Voihiííi;.^ 

paradoM lurta hírié. Art sa^d ^^P^^, '^! ''^' 
.plííre the outer worid of e.p^nen», Ho«. <ould ort- 
^tt^crea.on . .n^ue. f ^g^^^Slí 
notfibook, sr an Sínpry mws^c S ^ ¡^•spinrtton 

í«,n withrn. A P^^i^'j'^J w^rhrxit the -majsi- 

.could not have come mto .e)"scenc 



ilth 



siamp aí its cr«T" Tk '^'^ " ' 

0. p.t¿" "ir'?;!'^ í^íS 

í^n*!^ fro^a ftotíEo. " ^"''^ ' ^***^' ''^' = 



wolíld í^ncuaJly have bccn mad? by sümtaní else. An 
Sct ot distúíení is not necesifiEy. i singülar ev^nt An 
.íibieci <sr idei ma/ he íé(lís«jvei:e(í b>f difftpííflt pwple. 

Indsed, ttw hsstory gí soeftte arvd ornwthemaLm has 
™«)fítetf mafíY irfsian«5 of mctepwndínc diiíovííj., The 
mOSt ísmous mají Jae liw sejiirate discowry oí naturaJ 
selection Charles D^rwin ¡mú Alffed Russel WaUact, 
iiiJi líiene jré irBtariccí hi fl^rí^ every field, Both Isox 
fvfewtBiT afld GMtfried Wilhe^ Leiímii foufkded calni- 
|u£ irt c'he I $B&i, John Couch Adams and Urtnlr fcan 
josepti Leverfieí' indepcrvdently prídictea the úxisrtíKc 
of the planÉi NÉpcu.ie m The mid- 'i&OOi. The efíectiv*- 
neSs bf a vaccinitron agaiRiSC sniaJlpox was pro^'eeí 
Edward Jenhcr and Geor^e PfljrBon in the late JíOOs. 
Hcnrjf Cavendiih, |ames Watc. 'and Antoirw UvelsJer 
itwíeperMÍcncly d«mDrTStrat«(í the .compound nature eí 
ttíater In tha- late esgkecnth centiJrTí. Thíse ai-fi ívardt)í 
isoJatecl cyanit^BS. fhe soéIoIo-eíSE Robert K. Hertíjn 
hís identified 264 nflulti^le vxnuí\c diíCDrtries, .pí 
Which 179 were miide indípfinííentíy ity pdre of soen- 
tíSK b I by ihr«ci pensflns, 17 by fou.r, 6 by five, É by 5«, 
J br5«™^'and S Nr^. And ih^X, MertDn^jrt, is i>¡f 

no rtiíGarií die fHial cally. _ „^ 

tf an oriíarni model is dÍKOveiipd-ewn m pjri-- 
thére «o be in.tance* madels th.t 

r StSsV W ^^^^ ? 

^^s; r^^^^^ 

, s.. fr.n, P^-.-:r*S^n^-í s 
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cg.íüir> ^ I be th,t rhc>y ^,^.™ hde.pe„dem th,^¿. 
wa^ puíarishfld in the fir,E.5h Or^íiLm! Socletv m^gi^m á\d 

I Dbca R ]| CDpy gf Uchisnima's lat^st tüMrft and íee the ¡nmc 

Of the models \ fuvt mveflced. m>' favDrvw a Chhst. 
dmamifnt ikit J ct^\í 4 lemDH -n^ c^-chíilcpüE cüní.sts 

gneaceat thnll my ¡\íq yvas nnúiñ^ í^ne foklcd rmd l/,nF 
Oíi a íhiílí iji Phrl.p She«'y hoMífi ift Hong Kar^ J Alkc Gr;kj^] 

I Kavñ an eilfht-polríc star tiui; loaki aimosi exactlj^ nUt 
lh« Star inve.nteíl by PGter Ef^r. If you turn ihcm ovcr 
Cün SED ^ síiihE dpífercnce. bMt fh^/ are jiesJ'ly idcnt> 
caí. AtjpLiT á few moFiths líter r mQde miy ow, star. J waá 
iDqklfi^ for som* fnüdcíi íof .a wqrklhopi. I happene^ la 
pkk üut VlcsífiEíí PalaciíK."5 boQk Papif^gafuf. ancf iNsrc wis 
sQmeiWng that teoked Pihe my star r jjhc or> the írqnt 
cüvGrf [Dayíd ShaH| 

own cxpcnÉn!:e corrüboratdi triese clajms. A few 
¡^ears igo. ( stepped chrüijgh the lo&king gla^s ímj met 
my Eaíiern cdunüerpíirc, che Japanesí fo-lder |ijri Mae- 
kawa, Mjekawa wad ^JíactJjf mjf age. Hps iricéresEs and 
^c^dqmic backgrouind psfsllel^d Ftilne. (He had scudiéd 
phyiícís ai Tokyo Metrofíoñtan Unfvefslry,) He hari 
reexamiíied íradlLiOinai íjpaníiís fóldifig techniqueí and 
íny^ritqcf ^gmeching rie- caJfed "'foldifii paiWí'nsJ' Sound 
fsimFliar? And had prodiJC[:!<i müdBl^ so sFmilar to rriine 
(n che^r meehod of cgnicriictíoni chai ihüy coiild hav^ 
been my own. ( We had chosen diffcrcnt áybfuct rnstcen 
ip hfc^ finl^hed mQdels do not reiembJe mfne. Buc ihe 
techniqueí wer-t^ thc samc.} Bccause Machaw^] 
nevér sten worK nor I his, ws rah4 04Jt plagrdrisin 
afid unconscious inflijcflce. There was no way aroiund It. 
Workiin-g independenM)^. hai^f the glohc ^pari. we had 
rqifchwed identic^il páilu oí InvencbOfi. 



THE CASE OF THE PURLOINEO PIG 

Maekawa and i wefe li^kyi We welcomcd &iich íiihtr''s 
work. But ^n csses of mdepéndent Inventlon, suth hg^ 
pltali>ty Is rart:. The most infamoiis cofmroversy in orl- 



gamí hisicrí' Ji ^ case in p^„^i 
none ochEr th¡.ii Ahkr^ ygíhi^a^e and"í^? 
C^nteda. the prüerr^inE^i foid,r, ^ 1. t*^' ^ 
Wcstqrn íiemisphí^r^s. ToshíMwa ih. ^*^^^ 
decades or fold,ng. thü staí,dí^íí.|^J!^^7^ 5f li^i 
ntsd^ gri£amí Emditíon. Cerced,. Ar^ 
tor hh colJcqi.0^ ^ n.r.qnahS^^ 
themes, was h^ir tú tht Müorish t^d^t,.! 

into ^ single r^dd ^ouid be smfldih ^ eT^a 
Wisn c. P*^^ ■ JB 

in ihe bte I ^éOs. diír^es th^t Cerc«ii ™ 
me oí flnest modí^ls from Yashial ^ 
suríacc iii orjgítm, c.rcks. k wis í^r^ to ir^7^2^ ^ 
of ch^se ctai™. Albgatior^. new wihg^7¿^"^'^ 



ffom concincñt to coht,nent, and soDn CírcKiVt',^ 
t.tion was ^t st^e. Wh^. Cerc.d. nnalt^ iX 
dsd morc chan parry. He Hací ün^ovEred : 
the aceuwcronK It wa^ YcKh,ziiwg himself ^^hvi ttZ 
zawa didn'c know was th^t chc shj.. nationBlistic CErtJI' 
also doubrtíd as thc fieroci&uí Carfca CDrda, Kn^. 
Throvwer EAtrKN-dcrmíre Viího xouTBd ú^t z^^jj^^ 
p^Qrming Jmprobable hm with kmn^ m6 m ArEt!. J| 
tine bullwhap. Tfie scagc wm set íor a cdnr/oncatJaft ' ■ 
Ccrceda sení his nfidíngs lo che Amfirlafi ^jft^ V 
newjJetter, T/ie OT¡gQmtof\. "I kn^ ihat P In-vínEiBd Ehi 
modeb ascrH>ed to me," -he wfOE^n 



ihough I dü nof deny dbac lir. YiS5hliairtí& ifd Doa M'. T 
publhihed hls pig ln 1=9^5. but I d^ ■ftot i«al lí rr(ínifiiTi.í 
chat .5 Mvhac means; anct ií S huí, | imild nDI haw 
ll co cvdryhodyi cJa±m|ri^ ownerihLp. I am ft« rfisiín. fH. 
NÉither do I jgree wlth Yoífíííawa (hac Ehcra is wpan^ 
bilíty ihaí twe persofisi ffllght íffcítepeftdefldy iríiwí il* 
53mí modeS. Ii hapfíens, nwch rmrc íírtcn líiío híihHi 



He conciuded, bicceriy. ''Bec^iuse of Inpdeie 
tliis^ mi3ny üf mjí later rngdcl-s have f^évtr nea<hri tí« 
hsnds QÍ anyone- i^iw, anrf ur*less í puhl^sh thífA ilíí]f 
never vtfiili." 

I canrtot cor^finn^ or deny Certcda's crÉÍíiv ■'"E^ 

tíi€! cruch Ir-es buried with hfm (So does iJw Af|er-í*« 
btJllwblp.) When i pnobed Yoihlijwaíbípuiti^ 
he chinged th^: sybicct' whe«rt f inquíred wíiich 
fddefíhe iidmircd. be rcplierf ofll)'. ^Tlwy iHccw^^^ 
At (im, nstur^Fly. i cook Ccrceda's sJde. I ^"^^^^ 
Qf igaml a pr ocsss of djscovci^, fust as üie ituem^^^ 
tkían or ihe scJenEÍít iFñíovírs ihe Jáws or '«^'^■^lj^^. 
fulíy ÍñdependenE qf thú ^^^^^^^^ii- 
reve^k thc intrírBÍc ptMfns crf chc 
pircation occurs. ñm \ coulcf see 1^=^'*^^^^ 
The uíiiqueness oí che foldcrs *ark ^í=^'^^ ¡/(}ví 
che paper but ^h^ in ihe foU^r. ^^S!^^^^ 
fKLEtcrns he rínpos4?s on che papen phtf Híiítint 




■ THE CA5E Of THE PUnir.OINED PIS 



1 



we have crdaiced them, ►'*i3|)natlíin, inJ 

The drscinttjort hetwBftn -jr- 

^rrd io the nct.on or S^ í^í?''í:'' 
the wQrrd aroLind ii. ^ '^'"^ '^^""S 

JüH 35 íi worW de™d of patterps is Lin-ntclbiblc. an 
artwofk withoyt form comm^nícic^ ngthiri The in- 
terGonnectedí^Gís of ihe parts. the subtfe interpby of 
■order and drsordtr. gives meanmg anrf piirpose the 
whole. 

Todcí)í we íT^y he cfo^er íhaji ever to brídgrrtg íhe 
gap between 5c¡^ncé and an. Gert Eífenb^rger, a Ger- 
man ph]K-sicist specialising in dynaínic sysiems mé chaos 
cheory, revlewcd an exhibnion of computer-geíiperiiced 
íraccal patierns wich these words: 

The pictLíres In thls ■eMhlbiiiQfi havé □nother, compleTely 
difFErBnfi; aspéct — iihcy aímpí^ are bu-iyÉifuP. The chMcic 
con^poni:n[ ^howri in the "^ry fme stnüccuTes ífoes noi 
DvqrpQWef the wholfi work; Llierí! are hj"|e arúas of 
order. st|st3lirf&d h/ f i^ul^r^t^, and chnfis and ordcr appear 
to be [oined rn harmóriiiouí baiijice. 

Predicly ihíi n^jJííürÉ of or def and dijsDrder ts fascmaL- 
lng„ and. whaL is cructai ío ihtsc: new insights, fjítíj¿ü/ for 
natur^í prdcessíis. Here. che sc¡éEic& éf íjynsmic íysceíTiE 
provides an answisr to a second, emoiiünflí qtíestiart: whj^ 
Is iiE chat thc products qí ouf Eéchn&1ag¡/'i ihe entire lech- 
nkal world. seem to be yjinacLjraJ when they are pntMlMCts 

of ñic?£üir'í3i scienceí 

^hy Is Jt that thc iilhouetce üf a stí^rm-htínt, leafleH' 
trte ^lnst an íivfcnlng sky in wir>t*r ii peFtdved as beau- 
tiful. but the correspondlfis iJrhoutíic crf anjr multi-pur- 
pose Ljnivérgay hulldin| is not, In spite of aJI *Jfort5 thc 
irchltECt' 

folbvv írom ihfl ntw Ín5F|htj ífttc dj^ramic sysiierv,s. Oiir 
™n.lf .«f(.r di=or^*r ^ it «^rs in -^^^ 

icaJ farms, .ind partlculir cqmbinsi-ní of oró^^ ^nd 

ordür are cypicíl far LhGm, 



THE 



Sí MPLE ELEM^NI^ MAKE COMPLEX PATTFRNS 
3!.««?'"*!*'^"'' "■"Plfx p>tqn>» br 





7« ■ THE 



OF THE PUnJUOIMED P(C 



I* Preparation, irKutKiri«n í i "''"^ beautifut. tt 

It nc*t cn. f^^etZ 1?™^ 

piex torms from símpie forces it * 

reductioflism arfd h^rr * ^*^' ks 

V^^*^"^5'of^WiCítianccresfembliinceEhatx«iMtri«.=_ 

malttng pattorfis. beautiful paiterrís 



sorrte- 
Is 



1^1^^.,^., 

Thfi^s idt^as are ckartr ^ we novw Ui^ ^sre 

pres oi ifivenEiQri wtre aciivelj^ at würk Tíif y in™fed 
my Lnconsíioijs and gLiid^d me f sorted thrQy£h oHes 
ol EirtJmpleíí pap^r in searcb of pictemi. They Eqld ™ 
that wh£re there jre p^ctefns. tfiere mu$t be fcwcí-s. 

feríes chax eneated cfiem. The rest wai yp lo me. If 
I coyld applx che príndpies of Snventron to origami, I 
couid h^rneis ihe forces in the pap^r and produte new 
patiífíis. pDrms no human belng had ^ver seen wquld 
appear for che first timi: In my hanrfs! The solutlon co 
mjf impasse hy withjfi reác^^- Thus ifi&pired, I rtíturnGd 
to che familiar küte ba^, fish base, bird bjse. -and frcsg 
base to uncover the paEterni of orEgami. 

When I drew tbt foldlng p^cicrrE co the four funda- 
mcntal bases, I came Co a scsrcling reiljiaoQfi. Unfo¡din| 
mQdel ifter model deciphenrig cheir IniricaEe geomé- 
try, I recognízed the jame simple ílemcints over and 
over. They fo-rmed a remafkable prDgrcssiorv: Two 
modules made a km base, four a fish basí. cighc a bird 
base, síxteert a frog base! Üke a nycJear ramily. their 
reiemblance was undeniabíe. Repeabng ^he moduie Ofi 
smaller and smafler scales leads iFieMOj^ibl)^ from kite 
base to fish base, fi^ base to bird ba5^, bírd b^^ lo f roí 
ba&e. Tbat was as far as che |apanese had laken (f. But I 
saw no reason why^ ifie paíierr sh&uld stop. 

The apor^tioii for pfoduung has^s íurrjs □ui to be a 
feedb.ck l^p. Take . sqn.re. F^ld k In ^f, míking . 
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BllntZjcd bird bij«, 
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íttct^fpür ^düJes, Thfi, ''^ ^^S-e prQd.íd 
^ indnicuo,, S^n^r,tln¡ S^rl¡T T"^ S>n^™S 

actual motfGlsí fncredíbJy thJjTdrÍ! " S^f^^nte 
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The ídíTTplcred blin& fotd. 

Thc5 reso(trAg figur^,^ s smallí>r ^uare rotaced 45 de- 
greeiSr is idGitPcál to tht OF-igmal square, buc wJííi tbe 
addjtion of fíjur criangLi.íaj- flaps. The blinu fold, a twen- 
centufy invejrítríiri,. ji ramed after a pastJ7: 



blíntie (bíinu), n. J^wish CcnpKejy^ a thiw- penqaka ío3[j«í 
arQund 3 rlNing, m oí cheese or frürti .^^lsc, blínti (bllfics); 
[<Y?dd¡^^ Wjntse ^":lRu5s iífínétí, .di.m. dFb/íni FMmeafce] 

The blfnci was che onJ^ wídespread InjiDvati'Dn in fflrJ- 
gami 5ínce the inventfon ot the frag hase. 1 don'i krww 
who invEíitcd it, or whQ corned ib^ name. &efore 
day. a number of folders had appried it the b'ird faase 
&r the frog baser büt oon^H eo mj/ ítnowtedge^ haá e.x- 
pJored its widcr implicacionSi I fcaliiecf chat bífn£i foJd- 
iñg is an iteraíive proceis: It begir?^ with a gr^en 
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Bir^ 
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^^z^4 feird 
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<^ ^ tt' ^^'^^ t*^*^ bii'Hz.d pfa, 

ta h ^P"^ ^^^^^ ^^^^ a?^ : 

tlips ca^ F^adé from tte cof ^r^ d che squ.re. Ths 
corners. of courae, inakc ihe fiarrowtst pDÍntí; Afi ap- 
peñdig^ fcrmerf froiti aii eds^ .i5- twiíe ihidt. ffoí^ 
ttt& miítdle, (04jr t¡™s is thfck. Witíh e^di pccraUOT. 
rrwre and míjre of the ftj,|>s musc come fr^fn \hu edge^ 
ar;d mrddte the rxLper. Th^ prins;¡pPe tierG ii the snws': 
as Tn a rigsav/ putá^. As cho tptal nuínber of pi«cflí- 
increascs. ihe middllí píéces incf?3i^& in iTiimbti" mydi 
fastfer ÜTan" tíhe edge plfiees. Whrle che mjmber qí cürnef 
pi^ces alwayí rírnapns constani, ac fcKJr. With each iter- 
ation. che flaps aísD mové do^r KQg^xh^r. The)f grow 
5ÍmlfJtarT-eocfsl¡í thkker and shQrter, and the paper ían 
rio bnger coífafKse compactly. T» fnany iterations and 
che model J$dOümeiíí. 

Inveniing nevv pacíerns was. of íoun&e. ónJj' ihfi be- 
ginning. A füJdírri pattern is jüít a müce cí>nfE|u=mtiafs.úF 
vljFteí- In ^ square, .one of hLíndredE or cJiíny^íis of pt^ 
cerJTS. thac promiie much tut rnaj^ delPvír nothí^g. Ufeé' 
U ftarschach bÍQt or a c-pmpLicír'-^eneratHl íeq^íerMie aí' 
I10t£s. die p^itern ii- raw nwtíi'iaf to reafrsngecí, 
míníputatííd, trafisforntód. As I workeíi iJid mv^orted 
che paper- in my hands, rrJnd fí^nn^eíJ and 5¿lecc«d 

^^WoJwrig sight. and teeL I r^aced chrough com- 



kh 



í^i^d Ehe í^i-i^l^^,*^?^*?; 
configui^HQf, rrjfds it noc JT, l ft? 

cufvíd, ihe tTvantFqld «ihiltües T"'^*''»»'* 
íracefüllif and lovin^jy (raFtftj t 

Th. blinu fold ^Éned .^^^3«^'^'^ 
niques. I blintMd a frog bjse ¡md dÍLT.!? 

.r.fcf-^cí^^d r,=li..d^«.s.,.J„;£^ 

upede Encpurjged. 1 1ook«d íbr i>.w*,f dffl^r;;!; 
□Ics. I fsmnd ihat h neca;^le with proiignfflft | . 
reí>licate5. itself: DividEil ,n half wiíihwisd ii w' 
two smallcr reccaflglés wíih «xatüy 
OOJ1. FíjJdtng the psper ¡n hj|f ajjifl antf 
an infinite sticcesiQn of smiller rcctinib; 







Tfie I >í f KBn|le profflíí to bt the bjp i'' 
ckphanc afid i tlger, Oiher f'í""'rS 
A triaíiglÉ with profoftidfls I « ^'^^^Jnr 
■n two diñferent w^jrt' Divide íí '«'l^'^;* jfr 
smalíer trian^ies repJioK the paf enL □m"': 
ent way, snd íííursmaller trianglei '^PVf^^Víít 
The I K Ví trlanüie geüfiraüHÍ a fíind^ 
dollgr crai, Like che othcr itenn^ f 

rcpeatí ad Inrmiium, jc^rt,r.T ínpdií» <^ 

I was Qni a row. 
diK^ evcn mer^ fórrfls. In * P.™'¡ " ¡„.1. í 
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TOWAHID A VOCABfULART OF FOHH 
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P TO^ARO A VOCAB4JLART OF FORH 



hog basc Hnto ttw c&nter » bird k 

W the sinnpte b,rd b^^ sncJ,H "™ '^"t»" 
And tl>e third, utiliznnE a ™w rít.nai r "^^'^'^- 

As I c«it,r,ueíí che «ruggle to make rew fo^rns. th*. 

oy^rs^^j found th., n.^, h^ ™a.h.d th. .1? ^ 
passe, a few, l,ke íne. had k^r^ a ^j^j^ My m«lefe 
b«ame betwr and more comple»íi tíic «topLis, v.iih 
m^hz t™iei and s head, requ»r«J nin^ fla^ the 
krriitíc on horscback elevín. tfe reindeer cwélve and 
the buiterfly.siífceen. I knew, at Ijst, tftóc oriíami would 
never exhausc the siíware, Wich the índless variítv eif 
iifc to inspirt me, tt>E onry Jimn wüuid b& iny p^n 
(fTtaginatior, 

The déeper I peneiraiied inco the pmerns of rhe 
paper, che more the dreatfort oí ^ji origariii modcJ struck 
me as ar ana.logue for Nfe, Each new module contains 
itte blueprint for íts subjenLient djvisíori and reproduc"- 
tion: each new hase coninins ics enctre lífe ftlstgry. \t Fs 
rioc hard to scg in seif-replicatíon 'á tioit of biological 
processes; the dupljtstiíjn of DNA by ftNA. che division 
oí ii>e fertitíied egg durlnig mJtosis, the cwírmirig o< an 
amoeba, tbe buddtng oí z hydra, cbe pfissmg «f cH'ron^o^ 
somcs írcm ¿eneratiofi lo generacion. 

M, C. Escher tiad called cíxjssirig che divide a spiriiuiJ 
acc H c, Eoo, wojLil<] hsve wóndeF'ed, Is cfie' riiodel im- 
manent in the paper,. or ís tlic square a bEank sfsis to be 
written on by ihe crcatorí Does each modcl possess i 
&et of phyfogenetic rufes govenriirig its shape and struc- 
tjureí the morphogenesis .pf ifee modef, how do Jmal 
(céllLlar} and glabaf {organfsmic) strütcures meec? Lrte 
natural selecijon — Of God— does the folcÍEr impose * 
teleologx on a blind. mectranlcal procesi? The gníwers 
ar^ rÉmote and cfuslve— 3s slusive 4s the cMÍgln df life. 

f or Ewo months aFter I saw a squgre of paper fínatmÉ 
through space, I carned tbe imagí: around in my head 
Or perhaps it carrícd me, It hovened ifi ihe back of my 
unconscious, tofding and refoldir^ itself ¡n a íP«ts«He of 
complex patterns, sttaltn^ my actention, Bui life does 
not come to 2 haJt for a plece of paper, especialfy noc a 
noatini square, And so \ went about my sítivitics ^fld 
aflowcd ihe image to Jncubaie- From tlme co tnTie. 
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TOWAM) A WCABUWHT OF FOHM 
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n ffn^ hjuc onu Ji blpql b&aí 






reiricvcd k (rom ur^CQnsiimiií 

tíie hurdies thaí [ay ghead. ^*" ^** '=«1«? 

o(i\ny parallel pleais gfve iht hodv L.p 

o find a v..y of É^ttmfi .^o fl.p. t« priude ríí^^'^: 
top snd bociom of the coil, so that l rr,UA ,j . 
h«.d ^ t^J, fiecou.e the 'co¡l t'Íd";' T 
lendency to spnni outward, i wouíd h,™ ,o 



portior>5 Df ihe in.r™l would have tfl bc Jiatom¡„í. 
correcE. or nearly the crudal ratlo wovJd ihí 
chitkaesi of thÉ body .n reOtior, to the d„meter of the 
coil, Bejfond Eh¡5 last hurd\^ lurkfld incangibles siKh « 
che character and aesthetlc appoarancc of the fin¡5heíf 
rnodel, CHJt thüse hy far dowm the line. 

Working ouí ihese probltfns wíeIi ihe papcr cen- 
sumed maoy waking hours, and even Mme slcepir^i 
ones, oVEr the coming weeNs. The prcKiess üf wenEÍpn 
was often laborious and dulL wrth eKiended kpses oí 
prodijccivpty and sirctches in which cvery move wts 
Gith^r a false start or a dead end. 

I believe, though, itrat chance favors ih^ preparEd 
rñind, and ihai the m^ny hoijrs spen-t diitardinj uselcM 
combi-nations far from worEhleís. )n ttie erKj^ \ pre- 
vailed. aAd chís snake took th^ form you see in tbis Ijpok. 
&[íi ofteri che problem coñfDunds and mLisi: disapp^ar. 
unsolveíf, inco ihe "inv^Jiíors rrijnd, only co reGfncrge 
weeksK mQfiLtií, or jíears íater, 5tirging up within him, 
demanding a Desolytion. Only chefi, after a seemingijí 
endle^s itrijig oJ" wrong ttirjiíH does the long-awaited 
moiTiignt of illummation occuf , whef>from a meafiingless 
jumble of mgliís arsd edges cíie pattem appearí,. the 
divSde JE crosjsed. and chtrt siis ihe model, the thíor&m, 
tha chíis íeqüence. the melod/. ihe painting, tbi? poem. 
Thl5 is the eKhílaratÍng mtl^l when tbaE which was 
miJte fírst speaks. And wben ic does. It titcefi che \oyíu\, 
childhke cry ch^i ís dhe common ]angua|e of a'li jnven- 
tion. 



ADDlTlOhtALPROCEDURES 



^IIé^ fojri 
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Tlt« CQjfi<p|«ct4 pltJtfold. 



h a raiórl's eúf foié^ the [ñreí arfjisQli't'^ 
Fl^p ^r^ bEEM t^d (divided lwo} by ^li^f ^ ^ 
crlangle can ajij^ sfwp*. Thii ejcbTip^ ^ i*^ > 



\ 




g Aíí Pl U ON AL PftOCE CHjfí 





friscct íhr lcose ^írd ,„a,,. £„i * "IV ™ 




The íjnfe /b/d is che íast aíirf hirde^E af che 
prQcedyres. In a sfnk. a poníon of the paper íhat is 
convex (thae is. project& ouí) becoircs concave (pro- 
]>ces rn).^ Thjs foJd coities in two "cypes. Jn an opejT iritíc, 
the pürtion thit is sirnJ< pisses dirougJi a stage when it 
15 fulJy open a.nd fJat. The openiíion is ir^drcated by a 
hodow arrow. 
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Ci*ii» fFrmljí ta fonn th* ürte *e*l*»>t' ^1«'' 
t*P lcf ('hand flaps, ud spreaiá Cht two right-hand 

The supvk portlon foMtii i (HaAg«(ar piiff3íwld *ac 
nuc iit rt,t Pijsti in St the tup untJI *« fjf amia 
callapi» Iniida thB p*f€r. 




Tl» 




T 





pupcr, jnd iinuh in atthp top.. 

CiHiCmw puf hhffj 4Hitll tímk fHrtífMi fgrif^ » fUi;, 

Flancfi. 






wark! 



ANGELFISH 



^se tk 5hi?eí Qí paper cclored bnghúy Qn oñnt úú^, or a 
5hcct with a dliffcrerit coSor pn each lidc. A K3-|nc;li 
sqüire wi|| produc^ a mode( 10 Inchiai cííI. BeEin with 
tne prelímlnary fo1d, 

I Uníold ihe sfcde liaps. 

1 Crimp the side flaps, and swíng them dpwnward. 

i The £nan¿les pro|,eicting frofin itiíi lop and b&ttam 
wiíl the bady flns^ while ihe &quare& facfng fronc 
and back will ferm the bcKÍy. In a Síngk míütjün, 
tirarrQw ihg t^p bod^ fin wiüi valley folíts and víilley- 
fol'd th^ bctñy m far as li wlll ga. Repeat bEhlnd. 

4 Repcat síep 3 on the bottom bQÚy fin. Püll olic che 
Crappcd paper and pinch it to form a ribbit'5 ear. 

5 Unfold che >ñfhite poriion and presí it flat. 




Iriside the body, , „ a¡\\\ he 



folci. 

B S^lfig both rins dowrt, 

9 Valley-foíd tho rrns m che other direcpo. 



clcallii'. 



The 



tr 



BUTTERFLY FISH 

oeg)n vwiih tíní prelifininafy fold. 



í Lifc rhe top flap and stF«tchi. Thra Is ü petn) foid 



J The ihaded side naíM wili be thc bmJy fins. 5wtn£ 
thejti as hifih 35 che^ wih| go. 

4 Narrow ihe body fins w¡th valley foJds. 

íriantuiar naps at the top and boiiurr wj|| t>e 

In the next step show whére ihe cdce of ihc paoer 
sho4j|d faiL 
£ Unfold. 




r 
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\ rj ""^ ■ 















7 Repeat sL^ps 5 and 6 on che fighi-hand ^^^^^^^^ 
ypper tail fin and on both SÍdes of the f<>*J'^ Jf 
Then, following the exlstíng creases, njDPfc 

8 Valley-fo)d boih tait fins. Make the <^^^ 
dicülar to Ehe ouier edge of esch rin 
edge hTi4s on itseif 

9 Valtey-fold the upper fln aloftg the ce 

Ift Unfold the entire upper fin to «'^J'J' 
1 1 hToi/ntain-fold along the eKÍsilng treas ■ 



ine. 



: Fdd the .ntire ^^^¿^^Z mo th. p.=k« 1" 

{ I m 



n 



DISCUS FISH 

^'it tíE'f dí?*'' '^**™*' '^^'^^^'^ ''^«^' ^ 



í nJS-¡ u "=PS «nicirlme. 

J UnfoJd the four sídc íl.ipj^ 

4, S h a singJg nnotion, r^fofd tte íour sJde fíaps anij 
mouncam-íoJd thc uppcr flapí to the cenTtrp,¡r>c. 
lyck ihe loose pjper lr>side. 
* Separitc the whiie iTaps, and swivel the shadííí flips 





9« ■ DlSCUS FISM 




II 



\7 





M 



7 Tte tips of the .hadcd llaps «'ill th* t«l fir«. 

S^ing the fronc tip üp^^rd ^pj_Y FISH, 

10 through 14 of^m BU l c jy.p g. 

fiítire fln áoyf^^rd. fom*JJ valk^ 
e..tin£ V.II.). fold. b.c.me m... 




n.rn the lov^r fln Inside 

0^^' , ^r^aiea vaSler-faW thí uppíff 

1 1 FolÍQW-ng the O^íl'^ ^f^^" ^"'^ 

, , ,,^.tl wichoui unr.kJlng ih. 
jOiSCUSFíSH. (I^'l) 



HUMMINGBJRD 

^ '"^'''^í'epiofthtAiMGÉLFISH. 

2 Sv..n| tht frotil and rcar F!¡.ps da*p, 
* The rasuii is a hirt hase. 

Japs in the center ^vill siart to biickle. 
6 tDilapse the center upwjríf. and (lacKrt. The resui, 
ts Calied a síretcheíí bir¿ basi. Nqic che Júcaüon cif 
tPie vtry cínter of the píper 







a 






10 



n 






13 



14 



is 



7 Grasp ihe ílap al the lower left, aod sw^iríg it c»üiri- 
tercJíjckwisE until the cut edlge of the paper íthe 
^edge üf ihe on^pnaf square} is herizontal and Jies on 
top of the center of ihe model, 

a Pull oui the loose paper. and flatten. 

í Valley-FoJd verticalljf che vny flap at lefc a'-^ij 
exiscing creasc. Mountain-fold che encire fnMfi jn 
half, Then repcíi steps 7 aiid B and the verticaJ ^nc)' 
fold behind, 

10 Tijck thc Joow papei- Únderne3t>i vifitli » moiíníam 

fold, Repeat behjfld. t^mE left so 

1 1 Outside reverse-fold cKe flap at the cíttrenK 



.rT fv^tirií the ne« drtwiiie). T>ie «3?« P«>- 
;S £ t c-p% wÍHí,. V,ircH^ld thcm 

15 |nsid& revfiríe-rüia 



ÍJ 



17 



le 






21 



23 




24 



\t PÍÉat the from winÉ. and swivel it fcrwar<f. The leg 
wH( fclSow. Swri'e ungainly crcases will appear. Flai:- 
ten themi as weH 35 p^ssible. 

1 7 R^peac step í6 ünilie tear wjng ^nd lcg. 

1 0 Valleí-feld tíic frent edge of boch wingí- Swing the 
legi íorwárd 3S íar 35 chej^^ weII gOr 

20 Petil-foJd the legs. Inside revErsíí-íoE'd íhe neck. 

21 SwF^ Uie legs back dowri. Oul3ide rcve rse-fold che 
neck to form the ^ 




22 Narrow the l^as. PiJ^I ^^lií ihE \úoí^ ^ ' jm 

che lí|3 and ^e^- Narrow d*^ 
Crimp the head íorfn ihe b^- ^ ,- 
14 Tiick íhe liny fiap inoo the ^ ¡ja^-. 

Narrow chí^ be^k. Shapc th^ n^ck 

Th(. CQmpFG L^d HÜMrt I NG &I KD^ ! " 



KANGAROO 



Use 1 shcet papcr cclortd on ^ 




J Crease ind unfeld, ftepMi beh.nd 

4 Thís step mafces the model three dr.^- 

tow.ng ihc ,pí2d SST^ 

a P5.rT(m,d íhat wrll pr-5¡ect iJoward fr™ ! 

7 The model is now tvrtMJímeíisiOfial. -pie flarteréd 
tip of the pyramid (chc very ceíiter gf die paperl 
iwill be cht head of the t^by kangaroe. Ribbic's-ear 
tJie babfi head and moLintarn-roíd che modei simüJ- 
taneou&ly. 

8 The two big flaps wHI b«í the hjnd Jegs &f the bis 
kafígaroo. Rabbiis-ear both le|s. and swing them co 
[hc lefi. 





9 Thc twQ hng flí ps at chc kft wj| I bc the h^.^ ■ . 
rtap) and ciif (lawer flap) oí Ehe big kan Jl^í^ 

1 0 N^rrow th^ mll wlin «fl^y feWs frgoti^d ba,b 
step ülao r&rms ihe b^by karvproa^s eajr? 

1 1 Open up tliE hifid legs af eKí ht| kangaroc 

rh& r^Éhí hi nd f Ég . pe^t b^hm. ^ "^- 

13 Crimp the tail. Valle^-fgíd ypward the \oo^ 
Mvering the bibj^'s rÍ£ht ear. Ftopicai bíhmíl 

M Tüík che fríHit half laí üie tail iího the bick hi^f 
C¿refd noc to tear Eht p,per Tuck the I^d^ psj^ 
into the adpacení pocfcets irv the bsb^'s ^rt. . 

15 Slid& ilie baby '£ ^ar^ forwsrd 5|j|htljí co frse the bí 
kangaroo's htná tegs. Swirg tlie hind dcwíiwaj 

16 Crimp dhe lop layer üf Ehe hind !egs. gjví pi^ , 
tl^ lüíjse paper fr&m ehe boEígm iayer. Narr<yív the 
rear of thc neck. Rep&iL b&hind. 

1 7 R^bbit's-ear üie hiná legs. TdcR ihe Ich&w pa[x¡r ™ 
che rfceck 1x3 form che big kang^roo's frant feg;s ^ 

fH MQuntíin-foíd the hind Jegs to form rhe ífiEt 4,1^ 
hipí. In^MJÉ- reverse-fold ihn n^cL Swinj dDwn 
frgnt fegs a& faf as tht^ wiN gís. 

19 Oucjjde revÉráe-ÍQld the tai^. Insldd! 

the n«ck. Narrow ihe front legs wiih v^llej- fptís 
Pud OUE ihe Ectóse paper frQm che top gf che ÍJii^í 
head. 



tOO ■ KAN<SAftOO 



I 



30 



2t 



22 



13 




24 



25 




26 




37 




X 



\ 






V 



10 Htre throuigh step 24 are details of thí iipper twdy 
oí ihe hiz kangaroí). Nanrow/ ihe frarii Ee^ with 
Inside revcfse íplds. OiíEside revcrse-fold the neck. 

11 Nsrrow tha froni ígal". Crirr^p the riKk co 
forni ihe ears afi j thfl hcad. 

21 Valley-fold the front le£s lo form ihe paws. Round 
the eari. Crjmp the head to íorm the jswí^ 

13 Valleif-fold the loose Uap a* i^e back oí the necl* (5 
iKk íhe l«dy. Narn3W the ¡aw, ind rüll iHtk Lh,^ cip 



24 Th^ upper hody oí íhc big kángarí^ j^^ 

25 Here tbrougH «ep í 7 ^re deaiH 
Narrow the hBad with m^n^^ ^ 

26 Crimp ihe h*ad ForJT» the JJ^- 
Roir back thc tip oí líie nose, 

2Í The bahy'í hcad is completed. 

Thí cempleied jCAIMGAROO- 



|«1 ■ KAMGAROO 



GIRAFFE 

4 pidl i>i»" «li'- h'^ ".«' |[iAp«r front aikI ^5,^ 



«,|l(on,i.uU m..l|^. """"" «^TOln (g^í. 




fronc legs. Vallev.foW *„j " ''lBht 'y^,ii . 




leg, 3nd squash thens nac '°'^°f(*ie56ít,, 

mcunuin-fbid th^ loosc paper n^S ''^' « 
t4 V.II«y.foH tK^ cwo front'iTiití "^^^ | 

frcni l.£s W.II sp™3d. c™i« unfeid SíJ^ 
al rHe vefy top. This yyiil be the tail ^ 

17 Thü shaded flaps near the lúp «iH N the h^ 
thí frc^c Pegs wrch viNey füJds, roll th. 1«!! 




104 ■ ClflAFFE 



I 



19 Turn the modeF ovcr, 

20 Rerold the exrsting creiíes lo fo^ ^ ^ 

11 N^r^w che whiit flip mouniam fcw 

12 Crlinp che caif. Moünca,fi,fQid tJiÉ enfP ' 

the neck Iq fom tíie head. r^efsé-feHl 
the tait. airt, 

Crmp cbe níck. The viJtey fold shQuW he 
d ity lir to the ceFiteríme of rhe n^ck. 

Th^ completed GIRAFF&. 




[ 1 976J 



I 



PENGUIN 

Usp a sheet of pap^r cobr^d black on ore sids and 
^hicí oñ the qtlier. A lü-inch aquarí! w^ll produce a 
madcl 6 ifiches Eall. 



1 Narrow che iipper edges wiifi vg.ál!ey folds. 

3 PüH out clie Ipose pafJEr and flacten» 

4 Squash. 





3 



7 



9 



9 




& The shaded «inral flap cofttains ihe uppcr and 
lo«^r pans of the beak. Narnow che lower' püfí 

wiüi a pecal fold. 
4 Creast the shaded side flsps and ünfold. 

tte bwer ptrt oi the beak ai fai" ^ *" ^ 



fl Fold tip (□ tip. 

,0V.1k.-f«íd ««ng =h«3«d (hp,. Th,n mdl« a« 



109 



.13 PlntJ » rorn, moifnüln teldi, ,h, vjHéu 

will r&mi -iutí5matlc3l|y, f '^'^J 

14 VaÜ^y-Fold ilie shad^d sid^ flapí ^ ^^31 rh 

anglü. urKferricíatíi. This wil| tw? ih^ tíil. 

1 5 Swlvíil tlie icp l:i/er Qfi eacb síde unilí the cirt ñd 
ero^s the okitüde ^^orficr^ of the íYiDdeL Ffiniín 

\6 Ih^ shaded trian£^ej íirnlectlng at eiiher 

thE wins-s. Valle)í.fold 5ú thai ihe upper cut í^tj 
™et che tewor fqided tdf es, chcn unfeld. 

1 7 In a Eínfiíe moiiion, níirrdw tíie bonüm v^hhe troiu 
fle ofi eacíi ^ld^ aJid rcfold ibe wíngs. 

I B Full úLiE the hiddsn beak, (35.1 S4s<!n %n step \^ 
taifi-fqld Ehe lívings and Luck tKe iüase pap?r iriLo thí 
pgcÍNets behind. Narrow eKc ihaded flapi at 1^1 
bwer left and rÑghc ca ferm ilit tegs. Tutlt chí Idcm 
paper inco chÉs pockecs behmé, Türn ih£ infidf l 
over. 

I? Rabbii"5-eir the cail Cfese the rmodel y^i[h 3 wílkv 
told. 

20 Oucside revcrsc-fold ihÉ hcad. InsKÍe re^ersD-rüW 
cJhi^ b^dy SQ chat the hidden edg^ ?í ih^ robblc's eaf 
meeti the back edge of the body. 



fl^p. tf> buf^ch n^Mly, S^,,el íhí t^u! ^ "^^ 

12 Iniidc i-ijvcrsfc-foldihed^íybltbÉik T ^ 
te¡ nap into ¡MckeL btHñi k w 

13 Thls b . üí thc he J Pull , 

th. beak. shipc th. «.írt!:^- 

14 Hcre chreL#i ^ícp 26 ^rc ítetaila ^1 she 1.^ i 
nev&rM-fold each Itg toward the rcar, 

2t Swini tich fQot forward, and hmh íidqnjí títt r 
v¥ill narrow autcirnaticall^. ^ 

16 Pull oui tht loosq paptr from boih (enst. Aiyj 
anele of tht fi:et to make tht piíf^uin ^mí 

27 Valky-rolci th^ whitc fkp on Éoíh ftigi \^ifvii\ 

la Tiick each whnc flap ui^cr the ík^si: eni: sífijdcíJ % 

The completed PEMGUIN. 



( I ^78^79} 
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1 13 ■ FÉNGUIM 



ONE-DOLLAR YACHT 

i^i proppru.>ii* or a ^lll, J by 7 Tliw .«do faclríj¡ down 
^iii be úm puuidis of ihn yíichL A mn^ütl^r bili ^líl 
praduct 9 fnodül i& irüirhiíi lonj.. 

1 Crmx^ wkJil^wUií and LWitald. 

2 Croíis.g ltiigi.hvyLip anci unfold. 

1 Vaiby'igid frqpTt tli« ttjntcr qí Lhe piptr lo fcfi^ cor- 

^ Unfold tü Ehe prevl^i st*p. 

S Folíowlfig tlit* QxlAilng chDEim, InsJdo rffveric-fold 

í Vslk^-fciJd boEtom poJfit fthe Mntür n( rhe bHlJ 
to th(í cuí fldgtf. Pf iM nfmly. 





9 





14 






13 




I 



r 



7 Unfold to the previous sí£p. rfMjmbE 
a Heaching línderneath tha nfwílel. pla« - -^3^ 

betw«ñ die two «d«. In huii 

llie sides and sqMash the lower a ^.j^ ^^^^ 
ihraugh the EKtstmg creases. Ttó pape 
automatically. 

9 The model is now rai. Turfl rt o^^ 

10 Mouncain-fold che cwo projectirtB ti^P' 



Ttie cüíTi 



ONE-DOLUAR BOW TIE 

A «N ..II ' ' "^' 



J Crffilíc 

roid. 





K 



\ 





6 



ONEDOLMí flÜW TIE 



7 



8 



9 




7 Squash ihr&ügh Ehe cenLerpoinl- ftepeat bch¡nd. 
■B Petd-fQjd. Rí^pi^^ic behtnd. 

t Ipkide r^werse-ford che two aidí!: flaps ffcwn ttie cen- 
terpúin.1: through the ccmers- Opefi up th& petal 
blds to ifie pneviaus step. 



ID Tuclf th€ tmy Errangubr fTaps undemcath. 
M Swvcl the íront and hack flaps gl«kwisE-. 
13 Lih tJhc íroric ff^p ai hígh as pps-sible. The 
the paper wHI ícrecch. 



irulde caf 



13 Turn ihe mi^del over. 

14 Va^le^-foíd th& tip UMvmy to ch? cencerline. 



Press 



íc flrmly widi twEMers- TTien open the inDdel eiv 
tlrcly afKÍ opE^n-sink ihe pccaggfiai re&^^ 1* t^e t>lll 
i5 cr^p. it ^fcll retam its s^apE whiJB you mass^^e 
,.,k .nto with th. iwee..rs 
1 5 íprei^d and flatt^ the octí^^onal re|ion reve^i 

flaps b^hind_ A buttxín v^ill hMk .nsido the back 
opeñi.ng- 

-n.. .omí>l«ed 0NE-DÜLL>MaWTl£,1la. be tled. 



IIT 



Tfii 








3 Ci:l,> ™ro ,,„„^ 





/ U\ 



i 



* Fold thc upp^rmQ&t flap5 oníy, maNing thc 
where they fill nacLjraJly. The llttle revera& bilA 
behlnd wíN uofoltf. 

S Retüm to step 4, 

fi Pull <fown cíie finst of the foLjr peaks^ 






\ ^ 






í / 








¥ 





7 FÜLbbit'S'ear the doublÉ thícltnGss on each side of 
Ehe inode! Fold wher^ the creases íall natyraíljf'. 

8 ReTum to scep 6, Pkill down the lecond peak, and 
íípí3C scep 7. Turn the paper over, and repeat áll 
fülds symmelricall^ on ihe rQverse. Thcn unfold die 
mcire model, bui do not presa the crcases flaL 

9 Push the four peaks inward. Tum the model over, 
I& All ihe creases are now corrcct exccpt three: the 

porüans of the widEhwise foSds that h^seci ihe three 
diafF*Dnd shnpes lunnirig along tbe cenierline of the 
bllL Turn these mountain foíd^ inco valley fo\ds 
flring ihe fcHur peak^ togeiher. and collap-se the 



papcr abng the exiítiriE creasefi. It should ipiinf . 
Invx> :shape aucamaticaily 

1 1 Flacten. If y™ are using ^ Qne-*ollar blll, dis rmy Iw 
a eood l.mc cp prcss thc i^del in a vtse nr undír 
hcavy books. f rom here on. It will pnly |et thid<crl 

1 1 fiountsin^fpld tte rap ñaps tfi cfcth^r sidc_ If you a.^e 

fol3 -r^Srf- Thts v.f|l keop the fro.t b.ck pa.r. 
□r I egs ihe sme cotor as the r^st of thc cr^b- 

1 3 VaHey-fúld onc flap lo die níht. 

14 Spread and squash ch^ left-fcind nap. 



III 










J9 



29 



tWD h,rrgw^g pn«^tj,„ aliemgtelj 



ON6-OOLLAR CRAÍ 



alf ihe wiy to rhe olhtr «nd pf ibe p^. 
you reach the üpposiie fect repeal scefi II. 
/Ou arc all done', the model wiN be ru% srnnmevifi* 
AN to\4. yoíi w\\\ pcrfcmi ítepS H wl 15 "¡'i** 
cirnes, step six times^ artd step \2 íwIm 
Undo che front facc. 




't. 20 Clo5«{j-sink [he peak one-third oí the way te (bí 
horiiZOnta] edfc As shown m tliB top view in 'kP 
20, the pleats ihat radiatc towan] tfie bae* ol 
Ttodel remain closcíf durmg [,he stnkiiig, 





Zl Follüwing ihe cKÍsting creases. clo5€d-5¡nk ajiid rab- 
híE's-ear ihe side ílaps. On each síeÍe, the twó edge^ 
oí the ^ink jn steps I 9 and 20 conne togeth en 

U TTie dotctd J¡ne& show the lcKation of the liccíe 
poclí&t that will be ifsed to lock the rnüdel. Put back 
á\E TOuntain and squash f otds ynfolded ¡n siep I B. 

13 Pülf down Ehe edge of the smk and the peak behind 
it 

M DiYide the two eKpúsed peaks into thirds írom op- 
posfce sides. Rabbit's-ear the outer twó-chirds of 
eachi peak The5e mW be the eyes. 
Fold uo ihe eye ílap and thfi sunk flap. Tum ibe 



model ovcr. Th¡3 may be anpíher good time to press 
the^ modd HaL 

24 Insíde revcnc-^fold tKe five pain fifflaps as svmmfli- 
ncall^ as posírble. The founh paif from ths top gííesr 
ferdTest forwajnd co beGome the ci^ws. 

27 ForTn rnside and outsldc rtver^ fdds «3 shíipe thpÉ! 
kí$ Mountain^íold the rem^Liniiig peik back be- 
tween ihe eyes. and iLick «t inio üie poekei bel^^ 
[If che model is ina thkk. ihe lock wiU niíl *ork.) 
Outside re^erse-fold .ach daw. ^d pu^l ome ih^ 
looie paper. as shown m the dei^l. Spre.d the cyes. 



The comp 



letedONE-DOLLARCflAB. (1977) 
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EIGHT^POINTED STAR 
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4 Crinrtp ^ 
terpoint. 



T Form four ^lle^ íoids. 

e V^le^foíd the cwü tipi tomrd thc cífiur. Tten 

unfold the modef to stcp 6. 
9 Uft each í^jngle pl]f ímd screitK. A shape similnr ^ i 

peia( foEd will fofrn aLiiomatjjctlF/. 



Í22 



ElGHT-PorNTED ^^fi 













.1. 



\ 






10 Gmp the wtiite íomers of the upper halí, and swmg 

ll.Uilie modftl i5 now íhree-dimensional. CwÉinu^ 

pop invvDrd autQmacicaHy, Ccillapse the tip loward 
ihe ouicr ^ge of th§ modÉl. Thl? combtnatioíi of 
creases is simrbr lo a íiretched bkd base Lí^e siep 
□f ifw HUMMINGBIRD] 



ÍJ Tl^ie rrwMlel is now ffat. and sieps lÜ Ehrotifih U liave 
been rapeated 00 the idernical lower half. The dm- 
t«d lines íhow the iQCíSticso of the hidden trlíngular 
tifKL Valley^fold thc tips back loward the cenier of 
iht nrtQdel. where tí^e^ will rennain hidden. V5i1lcy= 
foEd two naps in eath qu&drii.ní- 



squasli them. yielding to She exisuiigs 

zers mir h«>P. , 100« flsp^ Ndd«n frcr. T«ck 

Tum che rr&dfcl over. 
Th^ c^plewd ElGHT-POiNTED STAft 



( 1 97'«) 
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VALENTINE 

Uie J sheei of pafper colorcd ori íid^ and ^Itj^ 
S'/i inches long. 



J Fprm j. preliiminary Wd. _ 

2 Optfl'SÍnk th^ Mp CD ihe mPíí|Kirnt. Inside rfvcrw 
folí3( the fóür sides co ihe rnidpapnc. 

3 ^ulJEv-folcí thíi tenierlirKe fnonc arKÍ l>3Ck 

lajrefí. 

S Pytl íJuic i^ie Joose píper Frerri each" üííte, 

A Unde chc vallis^ felds íriafn Jfep 3. 

7 Pyjl ífciwn tíic srnaJf triangle píí iNb middle. and che 

^rde ílaps wH¡ varle^-íblÉf inward □□■LOfnaticgHy. fte- 

peai belipnrfí. 

UrrfoPd lo stcp 7. 







■ VALENTINÉ 



13 




^^ltej^.íoid tiie sida to the cerfcíGrlifiíí agiin- ihís 

Jme ke^p.ng the smail triangle up, 

j triangtes mo the pockcts b^íhmíí. 

^ii s-tórthe hrddeirflaps froni mé back. and pull 
e mojei ts chrGe^dímersionaL The white 



flips wiíl fonn the shaft of the arrow. Open-sifrft die 
shaft rro-rht nnd back. 

1 3 Squash ite shaf c froníL and b^h- 

14 Narrow the shaft front and bick, and swíng both 
halves upward. 

15 Pfnch ti>e íront of the sha/n, and lück ies base undcr 
ibe sdjacent sh^ded flaps. ftepeat bíhind. 



VALfMTINE ■ I 



|á Hie shaft is comjilGtijíf. 

1 7 Thiis vicw is ff om liB:ird-oTi ininjg 

sides of ihe heart. They •^iii crosj. ^*^""^^^'^ t^j^ 

it thnDu|h thE iiot loward- tbe froní ^""^ ^"^'^'á 
lí Vall^iif-foicf bqtfi flaps togethcr. 

20 Tück the iwtiom flap fnto the pacfeet 



H Valiey-fold both fhpi to^ BchEr. Tucfe ihi^ 
pocket ieft tü lock the büttóm üf ril 
Then spread tfií Ea^fefi ae th« to^ qí Sícü'^^ 



inio the poeketi bíhirid Ui* t^tifi^ T >^ 
24 Tück the uppcr lacfeing flapt «nío tlit i^^ 
Tliii itep ÍDcki thg top of ihc mocftf ^ 



head Hi thr tippor half, the uil the bwer J^h^ 

14 Hcad: Pieit, jnd turn OYisr. Taíl: Crtto.^^. 
Ughtlf a/id ünfold. " 

27 Hcí^: Narreví ihc shaFt. TiiiL Píeat 



r r — Mi^e mj-W 

of the wajr into ihe íhadiíd Hjua/^ 7^,1 r^"^ 



frir, and tum evej 



38 Head-. FOfm a rabbft's. 

Hduntinn-ÍQÍd the SLdei 
1» Head: Prnch Ehe shaft. and Hjfn over. Tafl 

tiny in&ide rciferse foFds ^ 

30 HíKidr Opeh Cíut. ánd fcrm thí! pQjnt Taji . 
cjp w\ih *n -nilde r^v^ne fcrd and mouSlE 
the ejtccss pp^r ínsidB p,rvch the jfaft, s„¿ ™^ 

31 Curi the Shaft, and twist ii 90 díígrees lo thi 
and taji ilpgn. RoMnd cht heart tp ^ 
dimen^lonal. 



Thc compíeted VALENTINE. 
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VALÉNTTfJE 
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' Parm I pr«l|rnilnary Mi &fi the húm tísct 

J foí'TlltprElimliv.iry fcild on thc bacl*: 
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16 
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íold 20 Upper half: Inside reveric-fold tí^ 

M foan legs. They wJI crosi^ Lgwef 
verse-feld the lop three flapi ofi ^'"^ ^ 
more legs. The third p^ir írom thi wp 
farwarcl, to- become the clawi 
21 N^iTüvb Ehe lcg( sjífTimetnQlly- Outsioe 
ÍDld the cfam. 
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11 
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15 
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í^nüTosi ihe twcj i^gs^ afid swing ifw emire aí- 

semblif íÍQwn To rtiake the two rem;ilrili>e 

^ne refnainin^ iQcking flap, rep«at &tcpi tbríMJah 

claws to rree sprne crapped paper.} Shift thia 
P^ií" of lc|i upward íHghtlií. sa üiát f hcjí wlN noi be 
hiddenrrsm vn2w^ 

*^ the eighi tegj w^th Instdc and oijciidc r evcric 
Pulj guE die loosÉ paper from insidís Ehe clawi. 



14 Pull out thc iMM piper from ttic eJawi artd lU^ rüar 
le¿s. NArrdw itií! ejíei wich mount-iín tüldi 

15 Pinch Ehi gIüW. Shape líic ejíEt and thf! cjmpnce, 
noll the wo reKrklng (lapí EOícihen and üiek Ehcm 
Into üie pocket beneacli. 

Tlie complíítcdCRAB 

(1976) 



CENTIPEDE 



4í3krnch jN^t wrll priMtüCK a rnDcleÍ I JVÍi indies bng. 
Altgmaiívelj^, ffliJ Stíl üSfi jrijí rectaf^Je of integral pro- 
pprtionij: I ' 2. I 3, J 100. tLntT » on, 

(Btjc rrat, for tMaiTipJe. J bjf ^!/^.) THe fonger ihe recOn- 
glí, íJNe gréiMir Ebe number leji The I bjr 4 rectanfJi? 
^howTi bErc prodüceü ínimaf Wpch thirty legs. In gen- 
ertif, ^ f in rftrtangk will pr&d ucs Sir - J Ie|i 



I Cms» leiiEthwtst. DJ¥Íde wlíícltwrse irtW eighi 
itrips. ¡rr rcu yse a r&qtangle lon^r or 5ÍM3rf er tfiar 
4 4, divide widíhwise intq Zn 5.trlpsj Pleat likt m 
4£cordkin. 

Z Fqnn eighc injide reverse folds. 

3 Ufirold to step Z 

4 Fomn fcur wafles^ folds and sm insiide reverw íolds, 

5 ünfold £o step i 
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II 




t OlvKÍc mto iiictecnths. 
T Unbld compiíEel^. 

S H^urnain- and valle^-fold, Note Ehe lÍfrlLiricy Ir thls 
CKAB. 



10 The™ »r« K^cn p^lís. Crei« P"»'l';í^'^*' 
ihcn opcn do*ible-*lnk w m Hcp S <Jf ihe CKAtl 

1 1 Pijii oiil thé iild>-l*^^i ÍT.*ps, eaeb » ilnílo íhkcKnea. 
TMre ans seven on cach «ida. 

jqiprc portkkn wiH ilfíKh arrf lio fl*t. 
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24 



SÉt B. VaDcHordthelegi Inííl A. , t. 

24 Pull aut n^orí: bose papcr ffom ihe ICE» ¡H m a. 
Narrow the (es* ^ 



CÉNTtPEDE 




29 




30 



■la ? °PPosite síde or the mwfel.) 
sjofes, Í3 step I 

^ «eft^hafKf foíís j(í«itítaf co thcse In ¡eej) 
rnstep2f. 

30 Uft^haixJ íide- Tuch iJie loofi^ (Hpír i/iio the p«)<- 
behrnd, Right-hanrf srde: Pnnch and njn-ow. n m 
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^^h^*^ bte fií ^ PUI IMC cte ifiíM 



30 



35 



tffa 



^ti isepi 2d ^viM#i 33 



Jhm cdftifiteted Cf NTlPtDt 
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RATTLESNAKE 

ifliiflií. will fjríid^KO a incKÍíil iVií intrwii (liiimetir W 





J ^pl*' '^1 rsur comers and edjjei Jdentlcallr 
' ^ '^*™ flf'^ilr Thp (ífiT4lli In Kcpi S and í shtw [l>f 




T 



1 1 




II Vdl«rfr>k1 1'^'«' ríiijiiJttl lifji Ij^ fl^i 



IS FMo iPiocívl íi llit V«||r , i*J 



figtií íiJjirl P TÍ^jíi. ^rirl pnjll mii lim ttmti p^,^ 
thi ícWíír-tlí'i-" +r,n4^ ririH^, Tiirn iH» rrii>|r 
17 JB Hift rhrf.iii?!h AtMi* ilr ■■■ !■ ' .kfjl thfl iw.:j|,^^, 

\nm ih* lQfl- lii;iiid corntr «rid (ii¿rlin( fjur i|yi i^ 
pipvr ffofh ^fiD rlfhi -Niind tri 

I*, 30 T^iil '^- • ■ 7 triaiiij¡jjlr>r tJi'^trij&iijFl Ji rH,. Mi 1 
iprriur lii^lo úw pcjtl^üt bntiincj. Uit (wt^i^i Ml 
wmry Uiifr.ild thi dQubli rf«k¡«n9ii u 
I*nrv1 ttfíj|"V wnli a valtoy fdlr) (Do r 
Nil i-jri ilí' '.'ilfcRr ili/fc! j l Uíiii ropiai iti^ ^ 
IhrDuitli uri ihe uppti oiíKe ihi nfesdgl, Mlhr 
fOiA hiv« fliilihocl, Ehi? rtitídtl wHi ili<r fl^^r 





21 ih# moclsl riQiA^ in iha íom q\ h ^ijdre wiiti^ 

\wMé fLippar rlfht) ind n Ull (lowir rrfrj li¡|drh« 
«rii;lre iqip^rii Iri q|Uirt;«ri HAkm ttKmi Fri^'k 
throu^h it^p 24 hc>it'/¡ff fH} r^r llght U) éi Ifi 
11 Ffjld(riii|[hihi. 



1« M ^AfTIJitKHII^ 



1 1 l-'-'f --* 




«*t * Tk- ^^'^'^ «i 



1« 
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II 



31 
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Jl 
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P^ull \hr '.-^^wft nafSi*^ i,.,^ . , 



14 



ttie Iekw papcr mto the b&ie isf tfpf 
Mamii* thí r3tt*««, irrd ójtl th* ttp fi* 




nCTOPUS 
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í ^ 



^ »d piil M ^ icHps^ 
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,. M / IJC 

ttt Ípren iri |fj*j ^ ^ 

I 4 /4ll- /-fnW th» |ow«r liHft^ LTi^igk yi^wiií 




Íi Wiih íIk* r«Pi l«dM>.l \h\i, I 

IT TiKh llojr. jiM|t .,,Mi,H ^„r|„^^ 

ii. ...n tl-iií tJ<íIi«I> llinM MN.ui, , ^ « 
ílHn IJflji in MiiK, inci tiiili ilio \t.ui^^ft ..... 



I 



pA|iF| 



ní^mU Nfippnl ihll ifvrÍ ifi. jj^^ ^ 



la Mi.Miiii.iiri h.l.l lüiHwi.1 íli;i.li-j| l1.i|H líHliinh 



IV II111 t.^\*H 

ÍTfl fflP»» iTlürí wlilln 



■liMMiir mP ih. ^ • 

iquftih Md«d ÍrMTi |i 1 w= . 1 ¡1^,^^ 
flipt i i i d>t imtí 



It RijWítc utip^ J i1fciiiiij{li lHoiiJifi|«((.hj(,j^(^,^^ J| 
21 ViiN^|r.kí(d yiNi lli^ la 1I10 H|¡hL. tli^h him ily' 

iJílf4>riín'"v ^uñii ihp pmvfcnui u.n.^ 1-. . ^ j 
tÍi4^0M||li * i.Hi f fii» kri iKind iKÍr H 
II *twpi lOiliiH.iijcii I iwiili lUnií^iii, m 

14 M 1.11 j 1 M .n ji 1 ' rr.fkt r ht^ 1 1| k iii 1 1:1 II 





llí 



' 1h 



iht oJght rti». TNrt wm^ thF - . ni í.- íIíw'^tí^ 

íkjfiíil '^•■wi^,^. 
30 Thlt iM Cófi vl«r^ pf i hfi ]:i^nFriií( 1«, , 

ilip rrifidiL 
J I Ihm modcij Is rm:iw Iv. lirnp^íi^i^jmil 

ter th«>cifiríií ir.ti jr ^.lí-dacíiri r rnnjí liws lui...u,.mt 
m«tfif.All/ 

11 Wtrrw íhí Aitfpi th(^ furtr«í ^iíh i 4 
J4 TfiP' fLár^ficJ . trpUnj^d 



SQUID 



m 1 
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b 
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3 

J 

4 



chc 



« 





valtfl,, rqrd ind tlp. ' wween 

17 Grap ihfl t*6 Wte*, pull th*m iLr .i^.i 



Jf 



10 



í fl itill holding ihe mdes iparL oitV the funfnl *»» *■ 
™í)í ir /óu tellow thÉ ! T| crvMfa. 
it*om fii nvtursirjr Ctee th« uún 
Tf it runr#f i( compJeted. The moáé jhouid u» 
Türn th« model over 

Spread wté u^unh (ht iKHkd flip tht idl. 



'*» ■ «JUID 













17 



23 







31 



33 



II Viílc!./-fc|d the lower-lish^huKl torncr to thñ rlghl- 
taní foltfed <*dge. 

H Inside fwnt-fcHld dí?vyn chc cenccrliM. 
f J Jsíd? f,^.Bríe-fold to the ctsfncí-|ín«, 

^^*" ^** ihrcHj¿K 2-i thi! f Ight-hínd ildc 

'^'='*&w«ng tí^ tJtlitJng cresi*ei. collapjc teih iidQi 
Wimctritally. 

[^^^** t'P up, hnd pull &y t thc hlddcn pafHrr from 

Followinj 1^^^ ej<l»un.i cfc«fil, cchJlapiE ihc tei«o*ft 
P^fMf á)íííimctricif||^. 



19 Pctil-told th« frpnt facc tht! looie papcr. 

30 There are two tlny ílapi han|ff>í NíIow ihe frcünt 

íítce Tuík Ehfim undcrncaih wrih t>^ee£Eírs. TTib 

fQ<w pap^r at eíthisrlide wllP cIdic luutjOrii.iMiMlf)^. 
Jj Sthlnd thc frqfit íace h a thieker flap. ValfEj^-f&ld 

the froni face bick dowñn buE lea^e th^e ihicker flap 

wh4ra ic It 

Jl Vatlcx-fofd th« Ihleker ílip abcw/t ane qL/ajtcr of the 
w^^ frQín the llp co tf>e Cneai» thar íepjraiei thc 
thlckcr n>p ífami the tropt face- Pfca nrmlf and 

unfci 14, 





31 



14 












iinli kl ihraugh tbe ©xlitlf^j cr^m, ai in mp M üf 
ihc ONE'DOLLAa BOW TIÉ. 

act4g.i?inil ^OTtipri, u Ifi itEo I S oí the ONE-DOU 
LARBOWTLE 
M Tlw oíLia|fiHi iJioijld lie ílat. LiiDr, i^ wlll b^comii an. 

17 VilNjF-fc^ld OTH! n^p thi; iift. 

19 Thñ' flap at tJií ccfitÉf wlll be thc fr onL oí thé man- 
ilo. Pbcfl your cKumbi Jnilde thi íi-fsnt, and itf^h 
ItupwiriJ 



*a The rri&itel li now rhTee-dlmenwDníl SqLflJi thf 
frünt ol tho manErG flal: 

41 ('etal.rDild 

42 Víltey.fojd ílie ^m^\í ir^iifigli? ifl Nlí PrtM ■£ l'»'* 

Tfien ap^ead this two vnall iid« ííapi. ind opcn e« 

ífitlrB front aüembi)'- Da riOl fíattcn 
41 Hülding ibe frünt asiembljf OíMn. tuck tho wPll' "^^" 
nfiglc üp afid mcD ihc uscmbl^. bílewJng 

tihc prcviicHJi icep. , , j 

44 Narrqw thc fr^ñt of thü m^imJc Wlih vallcr 
íold cht frortE doWnwaríf 



U3 ■ £Q|J10 



SÉi, S7 tn .1 Jtn¿)a moíiprt, puH rfowr! tht eye ind clüfl- 

50 Thlí detsll showi the compktíüid eyem^ 
llitl* téiit4clci. 

fartYi flm. ftepeat behlTKl. Tum che moíJeí ow^ ^ 
fiO pinch ttie remal<ilng llttle Efenuclei. Mo«^.f-u 
tbe flns the Proni: rajce □nly. and tbdt íht|n"|Z 
the maní-lt They íorm pocküti rum\ng ^i—u 
oF the TTiai^tlc, 
A I Tiick the edges cif chc remairnnj Um& iímo 

eti, íü. ihüwn jn cross s-eccian rn ihe detül Kound 
the mantJE E:;irerijllr, malfing lure rwt co ynlgdf the 
lins, Pineh the funnel to rrake lc thpet^imerqj^^^ 
Curve che long cenTiades. bnri padi at ihe eíHfa 

Th€ compktéd 5QUJD. 

( 1 9ei-84j 



SQUIO 



SCORPION 
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21 



22 



21 





24 




25 



íl V>Ite)í.toid » tíi« the íower ri,hr h 



23 UnÍQld w itep 1 7. 



FoÍd1r>g abn£ che cj<l$cing crcaiscs, coriapic- ítie left' 
^nd right'hand flaps jymmctrialir. 

Í6 All four Jayers are cofnplííCed. Svvir>| Hap 10 
rlght. 





\ 




27 



18 





19 




30 







JZ 



i4 







37 



tf *e Dp üp, artd pull out the hiddcn papcr from 
^ taiát revefic-fülíi ihc two sides w the uiit;eHin€ 

3 ! n EMQ ^ fljipS h3r.|rn| bílow the frofii 

Tfcjtík tht right-hsjid flap uriderneath with 
as IÍ1 mp 30 of the SQUrD. THe Jocm 



T*^ fr** í*ce a 1 thicker flip Gmsp the 



11 The fTKsdel Is now thncj&^imcnsicíml. Tuck the Ünj^ 

left-hajKü Flap inud'^. 
34 Swing Lhe op bací'; down, and cloi^ the model. 

15 Val^^-fdd íHie smiil flap tjo the righiL 

36 Vattey-faíd the thicker flap do^n. 

37 V^lle/4olcf two bj| flipi Lo üie leít 

IB R.epc¿t aieps 27 througli 17 |n mirrpf ifmg€ In rft- 
pcmirig iiep 31. rernembír that li li the mlrrúr- 
image fejfi-haAd flap ihií niijst be lucked undemeíth . 
Whcn ^ou repeK iiep 37, vjltey-feld í>nl;^ ont 
flap tjo *c When all the foldi if e ífi píace, lAJtm 
ítm model over 



fCOnPiON ■ Itf 



rVi^«ij)r NUi - fSil i,"Ji I ifVfi" 'í-r I 111^^ ¡.j^ij^ * t 'ii„^| 

I Jivhlii^ ¡.''ViHily iMíf.ii i hN ils ^*"'*Mí^i 
41 N.tiii>vv 1I1M iHitly hy luÜHkn M inuii |(,|^, 1 

II ^im Jll ihici wny ilhE^ ii|/ lifcB f|r,T j,n,i II ' "^^ 

l'üCnNii infiinui|i> tt'NfíU T hr* ini. L-md ,iJi,i f,/""' ''^'^ 

rt E«|V* ^rtlfí^)- fr>lih fhr, , tniilí || %yr,iffcHnir" í'' 

43 riii^ íii«,i^l^ l..um ili« vailiy bld ,^ 

ttoníisíifii ]íw lliM kiiH piin of llopit V, I ■"J' 

Swlnjj ittcipii iipwíkrd. tOwarH ' 

41,44 l lio »í« paii of rirtpi will iik] mMMM^. , 

IIHO Ehí^ ihx iWK^fí^i^ ihmK .^ri.l („-,k.. j i|ri|.|,^-' 

oA-cli mmnjlihk frTLiM* thn inM-.rr' olü Ih Ui, iLn- 
ikui. ilidp e¿irh iiiüiiilJMfl towupj thti 1^*«- of'l^ 
iiu.hJiiI. ÍSkíw í^rewoi will ífc-srm r bn 1 ^.,1 ^i^^^ ^ 
« Shift iho tlght 11«^ fiirihni t,-,w.iid dio rrir [k, 

l04^p p,i|nN wl|luiin-h iinl it,mfni 



inJcli'iH 



4A NaiTOW tbt m^srírilblíji* wMli v,i|k,)f foldi f iif l 

41 Tuck Úi^ boi« pjipoi isitp íhp |km:IvoU brníath 

48 í-cil|ow|n« tho wmnít c"^»»**. p'*Hürn íIh! bHiM ivp 
Ki ilxíir pasltior In i^p 41. OpíPi iiic lop u^<t,- gi 
ll^ (o ^Hviiitkjri iii itgíp 41. 

49 P)ai;o jfüln linNnbi múm top Inyer i^t UH^n^*ii- 
iRgt m.^rkpd Llfi iho u^p hy^r- 4Uid aIiIIí tiw 

lOW^rd Etii? roar. Co|l«pi« iiitlnr «ai«irnblv. it^^- 
Ini n*w cromi ai üw^n. 



Valle/-fold ih^ iayer cQnteaJjng die Itpj ^ , 
tip mio Ehe adjatefit pcickcL Holdin^ t¿ ^ 
p\sí moufitapn fol-ds batk iniü the cop, ¡i^yjjj" '^'^'^ 

Opcn Ehe píncer& slighily. and puH íhji dit hi^ 
paper Use micezÉrs rf necesMry WithcHjt ^11^^ 

52 íniide rBvene-foíd ihc: top pair of lep, j|r>j"|^ 



cers. 



S3 ínside reverse-foird ihe sKOnd paar of |n*j 

rEvcr^e-fDld the plnÉen ^airií. 
N inside rcverse-fold che third paar icg^ 

re^erse-^fold the pinccrs. 
S5 Irsíde reverse— foid the \jkst p^r t>f íegs. 




Sé KaiTow all eight lejs wiüi nMuntain foírfs. 
S7 TTie íegs have been narrowed T^m diefricxlqJoí^ 
5S VaJlc/-folií Etie top flap íar aj it wil| go 



6C Píf\i r>ut ihc Igosc pjvpsr, 

6 1 Squ»«h 

(2 Pull «ijt ibo loo>« pap«'r 

41 Pínch At the cwiterlho. nfíÓ Ji nÜJhli'i ^,,, 

64 SqtJajíh. 




*S Potaí'fold the ttny flip Eho Mnnsr Csmiuji^ 

ié Vallcjí-fold ihc loose tn^ngk QV«f inJov^f üLmj 
(he head. Unfdd cho top laycr úí [fnj fcodjf 

foldi (A). ih«n retufo the tíjp laytr tn hj príYten 
poikion (6f. Imldc reviirM-fQld the heaií Pmchth. 

nnnndliy<». 




175 



rtv»rifl -rdií iha pkncan th[ oiij,|| i^^^ ' Indd^. 

ífl OutiJdv rnvai'H-.fQld ihe out«r plnrti' 

T I TliB ptncflri Brfl f omplot«d. Repíinun, «d i 

?0 on the oihor iiáa. ^ " "'rcimi, 

71 Thii lí ihff m<Mi tíirncult jttp. in ^j,^ 

iritmonj roll ilne wi inui « mbe iiid ji-di ' 

lubfl dflrprms Suidy che drawin* 10^1""** 

wli*ri ih* trvmt siiould fali. rhÁ .„._tt™'ih 



wiwrB ino creoiwi snould fall, the^ Mnrol Z , 
and scort ihe crciK» with iwb«wi ^i L 

JIERln. iind >Ti3«aj« the creaMi (nnj'plKe if ? 
piiper li tOQ \>ü\ky, you mjty have to [etik fa, 

«Ile^-íold the leg, W »rt che b^y <rff7a 
Round die back ánd ilic phKcrí, Pmch ihc ¿Jt 
ull to lorm (he itln¿er, c vi w, 

Tho complDt«d SCOKPION. 

( I m) 



ALLÍGATOR 

U$€ a sh«t crf p^»r cdoned o« on* 5«í<i 



4 IniitfB rewftr^-foíd íídteL 

5 Thse resuft is a forrri oí dT-certer prelwTn™r]f fdrf. 
Tum ihe mcMfel ^Ttr. 

i Vtnéy-folé edge to edge The hkfcten papér wíV 
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1 1 V» id' ^ 



^i.is ^\iL*mr tO t hrf' ^^^^ 



1 i. 

















M tH^s% fl^^i C^K^ l>i^ "^^^1 
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S ^^''^^"fctó üt?e iite co E#ie cHCerfiiie 



* *^ ÍKCTL Tte iip bc íht í"**' 



15 



37 
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40 




41 





41 



j; ^^^l"*^Hcilrfche mode||nhalf 
J¥ íri5icie feverse^bid the fQur 'ippe 



43 



40 Tuck ilie fgyr fegs inio the pocketi ÉKhtnd. 

4 1 The twü ñtps on the rfght-hancf side ivill be the 
upper and lower jaws. Cnmp the íower jaw in1 the 
tail symmeincalPjf. The detail'j show the dFrediDíí oí 
thc creiscs ai seen from befow 
OutsidG re¥era:_foJd ihe ypper pw 
Tlhe ncwrjí exposed ftap on d^e right'hafid s^de 
be the congue. Crimp thc l^gs. tall. »nd íonjueiyTn- 
fttetricalfl^. 
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41 
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41 
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4S Níiírü^ ilic loiij^tiie wíiti niLiuitttln rr.iliU Im^, iliti 
kwjw (jjpfli i^^iujjj^ f wíí*i#rt mi^ hdp ijgiilji 

lirl»ll poiiMnn 

■'^«1 lliij |.bw frii^w'fircl. piillliL^ oiM lcMH 

li^ ImmI^ 



4\\ l I M.^. I.i ii|i|ir | jiW j(Ulíj« I PVÜi lE (LkjU lllt» t||i| lil 

Eh# ufifioi áifci.j lowai' lnwi lo lorm 
4* An of]t^ninj{ riiín nll iIhs wíiv ^l"íifi fha kiick of th« 

lliiKbl hi PJNh-.ii fche 'ptOi , IniriiT jr^illi flHÍ*'"! Iin¡> 

thf üpinliit|E< 41 id jjüiN iJuwii il*tt iViCitit |m|j*h 
ínln&il Ifi the híslly nnd thp lowi:.- (iVtf Raund ite 
li«3ii:J 
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TÍGER 



4 ünÍQ-Jd tQ ItEp I 
7 fÍOHin^lni-rotcf clie módcl iin fíaJi 
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1 / 
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Ij 


/ • 
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It 



13 



IJ 






\4 



injtnifiiiiiif ti it.illy 
nanij tidf 

I ih 

IJ Folbi^ini tNt g^iiatlr^ itruf.di ihe i 

coniflr ü || w jll go. 



tho pjipíir wlll iwlrig úúwí^ miLmvMí^Vf 
IS Vallry íiilrf liw íyt fl^e ist ahirfml fl^p il"* 

lé V.illi"> loy iln- i-nr riljí*^ i*f wli^Tf II 1.1 ' tl^ 



ii4;¿feii 1 lil 



f r • 



ii 

I I 
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-Ír, 











II 4 > . I lir. 

wrw u fil' éft »4 VVII4 1^4;^ I , 



r ^ 



7 ^JU» 



27 Irjidt ff.werie-feW the tlmde<l f|^¿,' ' 
29 Valle/ fold ih* í^infsl fljp^ . 

ioQK pafHír and iwing dewn tiv, (oJlT ?^ ^ 
to Che ccfiLerJ.nc, u ifi «íp ^ 9 of th* Ti mÍ?*^ ^ 

be the h.ríd Jcg,, The folA ar tfit^* í 

» singJc monon. Rnd. ofl «ach ndt of % """^ 

comes coníinuous. FoUowJng the exatjnE 
ralfc^fold «ich íhadcd flap to iht «rtt£5li,»rS 

ponior will form autortiatfcail^, fJatten 

12 Thc 1*0 «ntrnl ífípj wlll be thc frant legj ValHiy 

í , ^ "•'f^'' to cíww thf |e« ' 

33, 3-1 Th6M two itcpí arc pcrfonnjd í^.i^, 

ncoüsf^- Rabblt s.ear the er«.re mcHíei ü,,f^|u 
avoi(í tearrrig ihc paper. Ai tht model be«mH 
ihrce-dpmensionaJ. jwmg the frofrt lo eitfisr 
Shde. ¡tnd thc loQse pap*r wilf tr|hten Of>\y [heKrw 
gle pJ>' Lndcrncach the mckdel wi|J haví rtcjsrísii 
rabbiEs ear. Flanen. The rissult sftjKin In s(!fi44. 



■ TiQín 



44 






H Hift itiroy|h uñp SO %how úw fe«dy wiüiqut tM 
Imá dntiili imMíi re ■'oid ihf frcmt Itfi, 
Crlmp tht hind Ivp 

4S IritJdi r&vofM^ fold ih« Uiil. The craii»fhoijaddivid* 
lnto ihlréi the an|1e íortned b/ fhe iipp«f ■dft 
Ehi ciil ctifl haick ■dtev ol ihír hirHd Crlnnp 



^ m Qtii p^í ^ '^^ 








49 




7 





50 






m 



íntl cnmp the hintf lEgi jynimeirically. VaíÍEyjold 
bíflr w.(li mouncain folds «ch Hrfe. T^k thí 



SO Narnow ihe twlljf agajr wícíi rrHJuntaFTi Fnldí, Cnrf 
tíie frooi legs syiti me tricjvlJ^. Shapc üie tip aí** 



UiN 



"nM! compfettd TrGER. 



tN low tvk bmtí 
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■fl . r J- 



51« 



IS SfMfh úm^ fisp. 






lü 



11 







23 



Z'4 



15 





27 





2S 



I 



cwc flapj do*v„ and 115 the nght. * 



and cIosé: the fiap m úm same moLion. 
15 This Ls a form pcEaJ fald. Repeát behind 

IT Folbv^jítg tti^ exfcSLing creaií^. luck tlhe 5ma]| injn- 
gle mio che |pockci tehínef ajid ctose th€ moáé in 
•che same rnotí'ori. Usfl tweezeri. Ri^pcjjc betíand 

M Swin^i the flap at ihe left oí cfi# sfoi countÉfclock' 
Wise. The model ■mviH cnmp^^m'etrical 
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KElNOEEif 





n 



m B 








u 



Í7 



^M^cl pcM-niQfT lOÍ rhs flap miI) ju^Uirri(vriciliy wiflf 

^*ar. jrrwí collieii« Chft J&oi* hl(# a íar 

r. 



3Í The fbpi p»iiifin|} and to ch« itf, 

rlíhl. Imldv ™ií»n«-rDM the .fttdB^ .""f ^ líí 
hlnd. ^ "*l*ta[ \^ 

i9 Crlmp the (cfi. SwJnsi ihe lüí jji ^ 

ntach Jnd forwird Nar- ro-nf tlw whne fi*'' ""^tf- 
lc)f f&ld J, andl iwjnu t[ up * *Hh 

frofit lígi. Creumi lightl^, Hft „» ,^5 fiir . 

tht from Repeai behmd, ^ ""'«^rii^ 



illghily insldc rsv^nt-taM ih* tani ' *"i*(J 

ward c^e rtif . (Th(j críiae 1» hidden fr!lr^ " ^ 
Thcn, 1 Jlnghí motHMi. criftip üml rrJri 
route the htad and n«tk uiembK cImL ""^ 
row iht bip wjth a nxH,fit4ln íoíd rííd«,TÜ 

41 Narm* thc b«li,r with mflunta,n rcHdiZdT!"! . 
Ibjj!* paper in» the idjacent pocffPU tormj^ l 

over ta chí reft. and luck ,he e«ceis íaD*rTr7 T 
bod)' Flepeai dl íolds behjnd. ^ 

42 \nsidn reif«rst-fold che hmd reB. V^ttUam »„l 
any rcw rreascs, ^hide ihe top U^er 0« 1^=^^ 
kfi, tuek II into fhe pgcJfct b^neath CMt.íí! 

43 Narnow the hmd lcg í)rmmfltr¡cal|^ wrth vglle^ 
«vd luck the loose pap^r ^\th^unuu^¿.[ 
(The mcunüin tolA wiN pmdi bqsl, of th* h¡D, 

Slide another Ji^er off th, front 1« TuS 
Ihe rariey fold ,nto % moyntaln fold. and tudt tím 
Jiyer .nto che pocket beneath. Cuva*,. v*«- 
C(o«d-jinlc the b.g flap. Squadi the littl« fbp ji cHé 
top. Hepeai air falds behEnd 



44 



41 





41 



47 




r-^'r''' ........ 




**9 Í 



49 



MfHr ,j,,v,.,| ,j ^i,,^^. flj^^^ ^i^^ ^^^^^^^^ ^^^^ 

'1*1' '1*1* n Mnifitly 10 „xp«„ ,,„r^^,' 
|f?'t Ifl* flaq.J awfi„!.K * l,j;r«ry, 4I,k1 HirK^W ^rl iflf 




50 OjMn the head assembly íllghíly. and ptill oui die 

it into á p€tal fold 

51 Mounui4i-fold cbe tip of thc singlc-ply írlífigle This 
wiH be the eye&. FoHowing the €Misiifig crEase, 

52 ViJEey^üld the head ¡isscmbly to Ehe rlght. 



51 The model h now enlirely ^ymmeirical. Narrü^ tbi 
frant leg with a vallcy f&ld. RL^pc^t behind. 

54 N^irrov. ihe belly w«lh a moyntnln feld. Swín| dQ^n 
che antler. Rep"i bQth 

55 lii^icfe rm^'kAá ^he ad|it*^ni ^tlcr ftep^^t 

hlnd. 



KglNDEEH • ^l 



fwii jntlBr. Repcu bcMnd **** «p ^ 



«4 INamíw tí« rnjni intter vHtl, ^aiiB^ 









íT 



coTipteced ftEiNDEER 



10 



12 



II \ 



t4 




rSlTf "líi L ^'^**'^' «Pf^ íf'* "n'^ and 

^ « the ttJl. it ^v,M reappear Incr Uníold [O 



[2 "nic' rnQ4^\ íieiw ijtnmctricaJ Llfi; on* ply, And 
swing li to iKe Hght. Rittcn Ncw fnmrntaln fq^ldi 
will ígETn aiüiom^ticilljr- 

13 Vjlley4qJd thf; JeFt'hand tn^gíe^ uiJní iht hidden 

cdge as i gülde, 
N Vallcy'fofd thc rfght-haníJ trljhiglc thfotigh thi: iwci 

Unfcild h&íh triai^tei. Rü]p«it atflpi f 3 throu|h ! S 
on i^hQ opfi09»te 



li S*ing tfw leh-liflfi£f fliap to the iowQr -r, 



tftDñ. The iinjr cnáqciiítr fbp wiU r«ma«i 



23 NaiTów ri^ Ibps wfííi 
pull thñ fatt ^jcmard ymx. 




qil I 



y 

rr V/. n ^ íi^ hirfc^ jj,^ 



2» n^-^ --'iwif # i^ií^ 



l(,...«ílh.^^., ...... 



«rt«Mlw,ld« ^ Imud II 



^ ^^^, o^n.|rnj " ^■I^Jí f^u 

jiiMd iBit tíHich^, ,1,. ^;;;;'*^/- imp 

Ih, hird l.« ^ ltl.lf .;Xr S '''"•^'■f* 
i.rjir to tí« íawtr «í,, Ztll^''^* 

3fl ™« ««P Irtvolvflt th,.,,o fojti^j^ , 

tí» rmr hip b.blnd !N« íirÑI^Sl í p1''«^' 

J9 Hjirí thnciüih tt«p arfl dpcaiJ» o( th» i,. j 

0 J wNr* thc .rtt., f.ü. S:^"^:tS'' 

tusk. RepL'^L bcliliid. ^'^' ■ 

Puri QUí itm laeiíc- paper. 
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EUl>HAKT 



44 Spread Ehe íroiit of tJie friodel s 



44 Insíde revcrsc^fold 



projcítíj^g ílip, therif uíifoíd 





Sl 

^ *** "^^^ ft»> mmrm 

f í ^ ««t«4» 1«^ iJie W |.»^ Je 

ll 

* J «#»♦ tu^ wíiiW TK*tfei.«-. 
'^t^ 1*^ 0* tué. V ■ -ladí/ I.,.. 
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üfi Lhe Utvim plpcr 
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éwm f í 














\A± ii^liljinjl 



SJ 



S4 







O W iJr^m l|r|.,M.( J^^ . ''m pÍf 

írtmp '^^ ^'"1 * ^írijf, lilíídí^Pi 



>ft J-i N.ip iM. Itgt, i,„ítJ, rtvirir íü(d ih« ijpi 
Kfiñ ,11«. jj^^ ^^ji ^^^^ ^^1^^^ ^^^y^ ^ 

jJCk tíie (Mw píp„r Inilcfi* Hamá l>od^ Cufl 
»mpr«ttd ELÉPHANT 



tu 



K 



HIGHT 



ON HORSEBACK 



Mdftl* .1.* timr íhvct íif piaFrer irtd tÉkc th€ip 



$ld« Ift thrt veriiQfh, tbü 



' ílür Éiyp inodel tompleteljíi ind turrt thfi n¿ht iidc 
j TNf^^^s^^ ^*"^ '"^"^^ ftvene-íold ih« 

I a pfüljmínsrv foíd frorp ihadcd fi£a cfily 
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' ÍH» — I , 



tsr 



irii 



H - 



r «•■T'* -ifi^ , 



. H-^^ i. 
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41 



41 





44 





4Í 



45 



4A 





-4 






KNIGHTON 




nt/TTERFLY 



I 



Í iijjL 



1 , . " .1 I 

p| : ' ' I ÍÍIU tiilf.ll ■ M 

i'jr iPiir irpmiJil ü'iLraJ ni 

T E i iii i|,.i ijii, iM!''--'. i H/íi.li ii^.jiüii.i.ii 1 
§ IjftUii 'imi Úiw: llüifrlocii li^i|iiTi'« 
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i 






II 




12 





M 





rs 



14 



1 ^ 








< l 












i.'" 





IT 



rt 



IrcirTí nind back flapi 

11 ílf T^'^^"'*''*' ^^*^ '-^^ "■^P^ downw^rd 
1!°^ Ihai íouf4old t]^mrneti7 rcturiied liüide 



1 5 Swing t;wo rap& ío ilii rl^hi A hltldc?n n i.in.jjuiai- ll.ip 

Wlll lCriMCll .lULDIIMlÍCnllly. 

1 6 ^,üpúAi l S on il^ ihrce other idioi, TNrt un* 
fdd the paptr to it«p 6 

17 Followling the iiitLitin| crQi^ii, ÉollipM Lhe iTwnftil 
but dc^ riot nittfin ít 

ífl KcpEat ihe ÍOMr iniido roverje fiDlcli froiti %imp 

|-|¿iticn thc modcl coniplettly 
lí Sviflng ihé wh(te flip down, 



Kimiiipyr ■ nt 



31 





NtJie tíie hidden creásc, ifKlicateiJ a dotte^ Pinc. 

24 JnsKle revenc-foPd tlií Llp of lívb Wont flap. RepCit' 
ttiis afid iiep 22 ori ihe two oiher v^íib^ líaps. R*. 
_ pejE onljr it^ 13 on líie bacÍL Turn the msdel over 

^^É^^- out the ÍDOje pj^Gf 
ftTom the uppcr trün^le. NoEe tfiat thí uppEr sflá 

™*r Itiianglei are KJeniicaf but íitt □ opasite direc- 
iiíins. 



*WTTtJlPi.T 





1 




28 



n 






31 




B 



33 








¡4 




Í7 ViJhfcy-foiií jjonj the cefiterlinfc. 

J* Fí*bw^ the existfng creiSK. íwíng che cen cer up- 

]j¡ ^ aitoiTutitallí^. 

j j v^Er^ ^ throiígh 29 en tJhis tmallef ftap. 

tííe white fK>rtiEMi to üii^ cefiterlíne. and 

fc ^ " ^ ijiif íhidetí triajigJe im4de. Use weeícn. 

Üy? ^^PS 25 thncnugh 3! oniht ie|&ntJt3l iipper 



3S 



J2 Lift a stfigte pty frufP tí^ big left-hand tnanfte arrf 
turn it iniHde oui lo Cr&aEe a pncket íof half of the 
top assemÍQljr, Repeat otr the big ri|ht-hajwi tran^ie^ 

33 Cnitip líie wo big trangles to fonti wrrrgs MouJ>- 
tain-foFd the «i5tsrt| creas*. and swlvet the pap^r 
(i4ití3 it meets the lnien«tion oí two frone twiitii^ 
trease^ 33 shwjwrL Tht moéel wlII noi üjl 

34 Njrrííw thc hiríd win£s *v«íh sjiuII turfci T>w vall*y 
folds meet the edge of each wing at the ekisting 



creise. 

3S Unfold the cnmpí to step 31. arfcd vallejí- 
fnotíel in hj]f. Tbe mcrtJel nofw flit. 



Úm 



«JTTERFLTf ■ 11* 







41 



r 



41 Pull tmi the loos^ ffom. btt^vw tíw miédla 

uin4oJd ihe mlddJe fcjf in hatf Tfl iht of ilic 
middlf le^ jrf. tifij^ proirijiiofu of pip^r HíWMiürp- 
foW che frcint proinjsim viJJc^r.foijd btd 
fMi* Abov« iJie rnídrflír lt| ii » laose Noriijwitil fbf 
Thn wiri be the trorít \^g. nM»\t\^^x úm fronr leg 
ij'mírKftrJcall),, ^ jvy,^^ sj^v^rk^^^ iJl 
faldiK bishmd 



■ •UTTlJifUr 



íl Ai i '" ■^i cNiL- Ivn i\ lí^ir \oo\ü p^spcr piiNcxl oiJt m 

■ p Víillr-y-iold ihc p^r ío eh^ rlghi 
ük (iT «1 poi»ible And iin^ñ¡:< ^thc modEl ■wHi lit 
tkl áurmg iíie faldj VAii.uy .fdd ajit ' loojc ria(> 

ftei^ir h.-'Ph roldi btlHnH 
41 l\ib4-.¿ i-ÍH-y Fljip Al iJic \Ai iuh Ihn wiW bc ihú 
•^*"^ ^*^} -i. PiiJI the iMtl pdpQr 

tmm undpnieiifi ihc riihi tidc of ihe Fnodel. 
H Nirrow the hkid te|¡ $i¥Jri|iri| tíit lcft hall over 
■ 'P of Hl« rijhi hilf. I^pm bchind ímide 
fiwínfr-ffild rhc Joot« p.ipwr urrdtmoHith this 

« Here ihrEVüjth nep 47 anj 4^u\h ot tht ímH índ hmd 









' irt hilt. 



c 4Í 



the sidcj with moLini^in foldi The thin vcrcicil flipi 
irfl evwii pifhcr Tiick them behind mth i moijn- 
laiñ felrf. Pmch iht' hiñd feg, and iwitm k dawnward 
Rcpc^^ ^ill foJdi b^hirid, 

48 Two thin ij^n of pjtpcf hjin| bctew the body 
Crimp thom with twcercn. arrti tuck thcm up 
írtio thc bodjí Nirrow with i moyriEain fold th^ 
\oo%t flap co¥Grin|, chg middlc ind fnmt lcgL Rcpcit 
aII foldi behmd 

49 Narrow with ji iccornd mouniLám ícld ih* loofe nap 
covei^ii^ rriiddk iml froni li^g^ flcp^t behínd, 
Chmp the front ^nd middlc l^ ingidc %ñd ouisFde 
f>»yctsí-fDld ,1,11 \m Jcgi u symiriOLrically u po^aiblc 
Lilt a iinjk plr trocn tht b*% tn^glc tum ¡t 
intídc Gtft t& crcáte a pc»cket far hAlf oí ih€ bodjr 
aüenibty, » in itep 31 Rcpcjc bchind Sprcad ih^ 

pipcr uñdfflfMath thc mcfcdcl Thc folbwiri| 
vlew are from the bottoni. 



e up oí thf ahdomcnp M\d nflrrow 
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lém f^scm c doe^wiir 
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71 TIHí JTrf TOE 



'3 ^QIQE Vllílfer^ -fcl 



7rft 



maumain ftícSS. IThhc «Iís par-., _ 
Oehintí. 

Hcurti]n=i!S!id úio leíe in4 njhc fk^ 
¿-Mítinii c™», Rípeaic ofi ihe otNr irot 

ktt ff^ m h^¡f. mú tyck che loiaiv omtf Miipq' 
fÍ£(Sí.í :e adiíT froni w¿rp 

p«kec; ferrriící fey fiie Iftit !IjO ind ■ yajL- 
71 aEa«d-lillk üfí gii" cNc Iront i¥ín|; Rwc+' ^*^ ^fr 
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